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?I., Al^FtCI^DlX 1?C 
I. 
la th® long hmttlm thm blologteallf debilitating 
tQwmm ©f Me mmvlmmmmmt sanklM hm ]^eso?t®d to raanf weapoas# 
which amy It# %m&Mf elatseifiet thm of mtgmTf^. 
phfmi.QtheTmpfg <ib®»otli«mpr,, la 111© hm&&.et sense, tfe® 
©ii@iiOtte.«rapettti,e mm -of aatiar.ally ooowriag s^ibstsAS©® lias 
l3@ea. mimm mntlq-uXtf; b®*®ver,. la tti« 
of th® woMj, eheraotfeempf is d#flaei^ as th@ use ©f pur© 
cml sttfestattees m known of thmm tm aedieittal pm» 
pmm. In th« latt#^ seas# tte# w# of ob-eooflitsapy is rela­
tively mo^mn^ 
It wat not until t-tee j-eanrtabl# wo-irl: of fhrlioti ia 
d«v©l®piog B&lrmBm m&. it-s;dti'ivati^«e tbat th-e idtm of a 
sp®@ifie4ty ©f dlff#®@nt oo^oanis ia •blologieal systea# was 
estatolisbed, 
Beepite the mnm®d tapetus given t© ohemotbermpfy in­
spired by Itelioh*e pyoph®tie ti#p#s,,: Its sdvaaeeraeat lagged 
axaept for soattared jee&taj-ebes, largely ®n aatiaal&riala, 
Piaally tb® fotttmat# Msmwmf -of the mtmmM:mTj 
therapeutie pxoperties of PTO-atosil toy loaagfe aad th® • eastting 
<l©'rel0pffi««t #f til# * sulfa*" drugs again awok# the woirM t© the 
iaTOn®© iMs-stitollities of eh©raotli.@mpy. 
Siii.oe that t-ia® f#&eaxe& has gom^ oa at a tB.pi4.lj i.®--
ox#asi^ I'ate mtll a» iom-eas© body of seieatifio llt@ifat\ire 
om %h& aii3j®©t iiaa toullt «p. %%«?© Is scajresly 
a oa® Qf mm* 8 m&uf illt tliat ema-iiet fe# aa#li©rs*@€ %-odmf tef 
til© tts© ©f €rugs,, mmf ®f thmm vrnkmrnm %#£ore th<§ lm«t dsoad©, 
l¥®a tfeatiiaiit #f tli© tils of tli# ainA has totsa tistlaetly ad-
iraa^td hf tfe® ms# '©f •shook*' tberapy ©spl^fiag tii©b dfttg® as 
a#tratol® aa€ fey asi-iig tii# mpp&sltm ©f thm alkaloids 
of mi«S3?©. 
fm awiy ©f t.li« pwQtmmm. Almmmm,^.. ta faet^. tto®!-® Is 
eearcely say e%li#t e«ee©«sful tftataeat tfesa that of efe«so-
tlietapf, On thm otb.e-r fctaai thmm mn a few tistas®® 
oa which etiMdthempf ims li&d oalf m vittyslly no 
suee#8s» »m©b b&s b-eea d-ea® m «sl8*i% femt th% defslQpaeat 
of a true sgala#-! all thy©© foM« ef th® disease 
te still la the fmttxre. Tuberculosis aad ©ane^r hov© ©©areely 
to'eea affected at all. 
One of thB: mmt slgalfimat t«irelop»«its in ehenottoeafapi-
% I® that of aetmbslltt satsgoalsts,' In wMtb m ©lie®otli#rspe«tl0 
agent is pimwE-^d ma aetlng la 4lie#et to • th# synthe-
#is m utilisattea -ef aa e&sential aetmfeolit® of «lth«r an 
iii¥i41ag ®i©ssb« m ot Mit cells la sm©h a wmj a® to telock 
th«li' ,.tt©»al #f metioa., , By tbls- iseaas the effects of tb# 
sulfa drage.!,^ a^spkenaMiaes, autlblstaaine, aatltutoe^ealous, 
antithyafoia, mA hmQTThmgiQ ageats, and the sp#elfi^etty of 
th© vltmaliiss and hmmonmm fe#«a explalntd^, t© mention a 
1. Robltoj mm. rev.. ^ 255 (1946)» 
few t-xaaples. wlileh totd faly to baT© tb© 
greatest possible iraportanee iiafe b@ea, made t# th@ field of 
3 
fb# a@oti«ilsa ©f action ©f a ®©tsb©lit# aatagaaltt nay 
b® to iftterfex# with tlie ©sseaflftl laetafeelita by Cl) salt ©r 
(2)  mmt i -m,  meh  m oxidatl-oii 
0? rediiatlQii, foyatng m iaaetiv© p-t@4tt©t, m hf CS) csoapeti-
tl*@l^ ie#a©tlag witli aa #»2yo© or tisg«© »©#|Jtor opemtlag 
in muimiOttQm with a structurally mimilmT »etsfe©lttg» ffe# 
#itent t-©- whimh, €tff@rent chesotherapeutic sgtats fall «o<l#T 
this 0lasaifl#att©a is.| of mtmrnut^ ImTgBly -mdBtmmmed^ 
ObviQiislf th© ImBt.Qf thm^ mmkmrnims is tke most speeifl©* 
aad also the oa© ii^ratefe^e aost ii«gl®otM., to the ©xtsat 
tliat til# i!«Qliaiil«a Is too»ii. fey wfel^h any paftimlar elaas ©f 
drags opetatea, and t© the #xt6iit tliat t.li# pr©p#,tties of a 
new e«®p©ttM <om be pi-tAleted fr#» a taowledg© cf tliosa al­
ready kaowa., the search for n«*« mA battsf syathetl® 
ttierapeatl# sgsats ma b@ ^IdM iatelllgeatlf». Btyond tt&t 
pQlnt it ts largely m mmttm &f &bmm, fke- mkmwM ia any 
f i«M ©f g«lea@0 is vastly gytatt# ttsaa tli.# known... it#41e.ss 
to say,, that of ©li(«@th#^®p.j is ao e*o«pt.t.«ii. 
It »a« wltn tl® f.oft^liig .e©..ii.S:l..«l.©3eatt#.ii8. well ia aini 
that the smtbo^ Mb&rk«€ -em & pTO^aa of p^Bparlag s©.^«fsl 
syatto«tie e«»poim4# whieh ttoiiglit fm mrlo-ms wesson,# 
3, F'or a brief sketch of tli@ work aad Its possibilities see 
. Pauling, Sis-* M§mM*» Mt  1375 (1946). 
ka-r# soae powibilities as cli-@»othe^ap.emtlo agents par'tl-
owlarlf tm %h% ttea-taamt of aalarla, tml)srettlo«ls» aM 
byp tr 
Itering -tb# t-ajrlf p»t ©f ttets wort t&e ittb* 
mem put thromgli, s Bmmmimg %«®l toy 
satisalarlsl pto^m of the I&ti®aal Befeas# 
and tte Offt©# of S©4©iitlfi0 m& 
H&ml&pmmtkt t© -pssaibl't fli« #«Xf 
©«ptia»i«. ia tb© laMmtefl#® at I©m l tat? College «n.gs,g#<l 
la tbis wotk #» ^pmu ma,Xm%& .ftai lat#? afclfted %© tuto'erai*-
ImlB,  
f&ltlw e&rly is tfa« ge.Yft.i'weat autiaalarlal 
graft It *as a#tt©#<l %h&% tb# s«lf»iliaMs« bad e©:OSid»irsbl® 
owattv® a@tS.«m « s©-## fO:Taft ef a.vlsa aaXafla, Itie- £»£*• 
vhlah mmy fee i?#ga3f€®d ss »rea:rmiiged* 
®ttlf&all®@ld#% wm9 QhrnrnvBd t© «¥©» motm mifmttwBg bmt 
'also caa#tt@fsM|r »&£•© fhexefmrn, it 8a«»M ©f liit«r-
eit to a g#!-!®# o-f tea«.i©al.lf sutostitrntsd 
fidea aM smlf&ae# for t#»tlag m antiaalsrlals.. By th© ti«e 
fills se^fles mM ps«paj?-e<i# the liiv@ett.g«.tioa8 by mmnf 
aea a9««0la,ted with the p»gf.aa Piat# It &«em likely that m 
s«lfa.a,ll»itis-tYrf wms destined t© mpplaat tmmm 
mtimmlmiBlB tkm In »s#* 
iy tbis ttw##- hQwmwm^f the igi'ivatives of ^.£^*-Ai®«tao*» 
dlpheaylsmlfQn® CP»«4a#- Ciasea#, tto.,) had ^esu fouad t# bs 
-•5*» 
^tet ©beaotiierapeutiQ agents toi-own for tlit ti-eEtaent of 
tuberstilQsts. le-e©Miiigl|',, the series was embmltted fojf 
•feesttag, as aiititiifee.i?ealott@ sgeate,# »ad mom wem syatheeise-d 
t# tMe. saA, fh# mMul%& ©f tM# t#gt-g im whicii I'spofts hm& 
'hmm mmlmA &m re#&rts€ to this 
Of tilt aaay ttoeasaais ef eoapomts eyatheslsed asi. t#ste,t 
tm antlaalarialst t&#s« wfaloh lm*e wh&wa. by far tb# gi-eattr 
proate®,.. i» geacyal, ax# dmivmttrm of zd.tmg&n.'-mnt&intag 
heterocyoles %tsrin ^asl© side-chainiS., Ifest of smeb sura* 
pounds wbitlb iigre h0@m pTepmmd at# da-fivallves ©f qmimoXlm 
and ffe# pfspafsttoa ©f relfitlirely mrf f®w ^agl©~ 
eubstltwted frntasmllaes hm heetk reported ia tb# ofeeail-
e-al Itteimtiae.# .sat mmi t-mmT fia*» hmu tm tmtlng 
m antlmalsj^ials,. Sium quinoxaline tiffefs fxoa qulaollBe 
®aly ia feaviag m altrogen sabatitrntet foy tlis osyboa 
in, tM 4-pos,ltloa o.f tbe ^tEg, ^mwlwmtivm of •q'ttlaomliii® ap-
pta.r@d t© hmm soia® iiit,es#st as aatiaalarials*. OeasequsBtl.fj 
a se:r4®s'6f t„lisa,e was pjrepar-ed subalttefi for, tmtlng* 
i\ithiu th® last flijcee fm&m aa€ wttfela th© 
last slgfa,!#,©!! asatlig tli« i»,t,e»st. of tM smMml prntmsiom 
hm- hmm grtatl-f att^aeted towafd ttie iis© of »fnt,betlc dieug® 
tn %k& treatment of feffei-tlyrelii,®;,, teoiig ttie tjpem of mm» 
pomdi. whiefe aeea^d a,©stla©d t# 'b« »os% BMoe-eesfml in this ' 
wmm %hB 2-tb,i0us'aeils, ' Iiiasmmeli as the tbioiti'meils 
ar@ iiltr©g#ii a.M gmlfttr-centalning eoapomde aM from the 
•mQm. 
Standpoint @f m&lmulm' mtrmtmB serf# as mm& or less of & 
feridg© tk© aatlaals^tsi sM aatltittoeircittletts aggnts ., 
pftpar«4 is tbese iaf®stigatioas,#, m series of d©*ivatlveg of 
S-tbioiifacll temve likewit# hmm sfat-hesIgM aM iul>!iltt#€ fot 
exBMitmtloM for ftntithy.rolfi activity.. 
In resusiij, thle fhasis ireeo^is fhd ia the 
8fBtli@si.s df stteb EitfUgta tM ^mlfui'-eoatsimiag emp-suats. as 
teasiemlly sttfcstltmted aiatrlsMlfidai ant Ala^ylsmlfoaes# 
quiHQmliaes, g-tbioiaa^ils, and a f«w «i.seeI.laaaom8 coapomide 
f0f testing as poss4bl© el.Sf»tliej'ap#«t.|e agents. 
II.. mmmwAh. 
A. of laiatia 
Slae« y®»ot#st -aatiqiiiiy malsxls baa probatory "beea ita»*« 
greatest plague» It le endeate over mst re-gimm of tie eaxtfe 
fi-oa as fay north m t® as far mmtk m tb© ATgrntim® 
aail iatalij affsetlag mmtly s of tke pspwlstloa. 
It resttits III owx m deaths per jmrn in India sloa# 
sat aa immpmmhX% mmrnmlQ lo-ss ia asa bcsuss of wsfk, 
AXtiiougli fflalafla waa fimt hf Itppoerates Ie 
the f if til mAt-mj B,, Q,0 it was net unttl 1880 that trnwrnmu 
dlseoferM th<e ©an.®# ©f the tl®ea»®> sii^i ©©aawliat lat#^ tliat 
Roes established tlie A»©plieiiii® «0g^«ito as tb© ^#etoip.. 
fhs eajritait smmmBBtul t?®ata#at of aalarla 11628) ir&s 
with tb« f©w€®^M toark pf tie aimhonm tme., fUm pxiacipal 




I r I 
I 
3., Me owe our knowledge of zhe structure of quinine largely 
to Pabe, /p"ee Bejc., 41^ 6S (1908J7. He climaxed his work 
Qulniii® aaA if.® ei&mlf -aa&logs lii alaebeaa feav® 
•a Mghly sp#©lfi0 aetiem m the s^iiizonts of all of tb# 
mmgMzM Mms of aalarta ia «aa., hm%^^ (£» 
quattan f£« aalaftae) ^ sad mligasat* eubtertian {£, falel** 
eayml, Its ©ffiesef iaereat#e agslast the® la Wmt ©r€e?,, 
Quinine, has many dmwbaeks. It has no pfo-
phylaotic aotion, II# continued mm& results !» e4iiigtoiila» 
sad ©eeasioaally «S©atli,, and relap®«« partiealsyly mith -bealga 
t@rti.ftii f«¥«ip afe frequeixt,: to aemtloB a f«w of tfe©ii.». 
la ideal .siitismlmttitl should 'he iaaxpeaeiv#, a©.ii-t©xl% 
wltfeoat ©laaulative toxicity, sislaietaxed orally, imitiee a© 
uapl«aaaat fi#ooiidaiey ayaptoas such as skin diaaQloaratio% b# 
&Stmtim agaiast all te^ms -of all mpmime of th# aalai-ial 
pargsite, and at>ov# a.11 i»e proplifl&ett#, 
fh® .seareli Mw a syfitbetie satiaalajiAl pQBmmi&g tiae-se 
p»ep#rtl#s %© a higher degree tban qtiiaia# l#4 first to t'ae 
-diseofery ©f tb# antimalarial action of a#thflgme blu« by 
5 Ihrlieli aM Quttaanii, 
la aa mmpmi.gA mtxled m "by I, a. Faxbftaio-
by tlis total synthesis of hydroquinine, Ilabe rt t Bm«« 
64. 8487 (1931). The total synthesis of quiniHe itsell*"l8 
dxse to uOodwfiTd and Doerin^j J. Aai. Chem. Soe., 6?. SSO 
(1945). ~ ^ ' 
4, for an excellent treatfiveivt of the pliysiological aspect® 
of fflelaria see Maneoa-Bahr, "Maasoa's Tropical Bisgages,« 
-iiiiam Ivood aiid Co., 1921. 
5», i^ttiaanii aad Shrllch, Be.rlla. ills. Wgohsete*, M, 593 
(1891) /Bfaesi. Zentr.. IT^T Cl892j7r""^*~" 
d«sla?i.« iafittg the first losM 9m- aM tk# follawlng dwade,, 
SMS X2,000 Qtmp^madn wmm 'mmin&A, smug whloh were psma-
q«tn.® Cplaesoelilti) aM qttlnaertii© (at®teia)» Bitst %wq 
syathetlo dyugs vem-^ laittl r#c#atlfg the to-tst coapomts 
available fo? the tr#atiieat of mmlmwlm. 
The fi^st 9f -%km% 'to te was paaaqaine (11)# 
whl.el Is th& pmt&tfpe ©f aeet ti# »or© e»<s®#s.fal v.»tafiti 
6,.? 
on quini-ne smilsfel®, t-o€af. 
Fa«sq»lii@ is still oae of the most metivm of all anti-
fflalaxial drugS|. tet Its tsxloitf (eyaasslg) seveiily lialt'S-
ite «s«. It has bat slight mm tli« s©blto.at8 of 
aalai'iml pai'asitej liowmeW:, It has a powe^fml offset ©a tti# 
giaelocytee, particulerlv those of P, faletpft^®,. This g^©-
tooidal effect, mtha? mimm&Qm. mong aattaalairial®,# »akes it 
valwafelig ift. -pmwmti&s of the €1s«as© te tmiaf#ct©d 
aQsguito@s« 
6. Schulemarm et G®r. 486,Of9 {1914) /g,. A*, 
1937 (1830)J^ 
7, Boebl, Ag©h.> Sofa Iff s-tt. Yggpea-^Uvg..» ^3p» 311 Cl9^S), 
H NC^NC^H^C^^C iC^  I4g)^  
kn^ 
II 




II is vtrj sliiilas to quinine Im its actios ©a.tfe© »a-
Istial pa2-asit»a,* feat wmy mtemtw® ms© disurtiig the fm.TS ®f 
ffre last 'wm ha# proved 1% t© Ism mmti superior %n ellnieal 
pysGtle#., fh® piiaoipal leeoataxf syaptoms mcmpBMfin.g It# 
use BX'Q a r€ll©* staitting of tb« Mk%m s,Bd gastr©-tatestiiisl 
Irritatioa. l©t*itlig'laiiiiag. the ©mtstsaiing smppxeself® 
aettoa of qaiaao^lae, its laek of gawet^eidal ami prephy* 
laeti# aotion, leaves S'ttcb t© b© desi:f«<i, lJiifortimat#If.» . 
tile atte»i>t to eoiipl#. tH# »cblt#:Bticitsl of qmifia-
QTlm, wltb tto.® gsmetsnidal setlfity ©f p»!sqtilB%, Is tmsTno-
cessful^, siaee t&e toTm&x iataatifles fli@ already proftiblti¥© 
toxloltf ©f the lattet, . 
iitli aatters staBttag at t&is father msatiefaetory 
polat at ttoe 'b-tgiaiiiiig -©f isj-M faz II, and witb the- laes of 
omt source of qmlBlae tuainent,. a teoad prngmm wm begim 
8. im} liietsach and Mauss, Illfe, Wooligohr.« 18» 12?6 (1933)» 
Cb| Ger, Patent 553*073 7lS3b)'7Biei7*'Zeatr.. ¥ol. 103 
II, 1301 (1932^ 
—li* 
in this eemtrf -imAer the amspleas of tli-© latlonal I3sf0as« 
S@geTc>i Soaalttee tm tli® i.e-v#l©p»©at mt 'better .antl«sla^ 
rials» fhm tfeor&ugimass of tbti pregra® is attested by tiie 
mmm than 14,000- ergaai-s oo«p©Uiidp s^ytettt-ed for testing,, nore 
thui #R#»&alf #f whl&k wme mfnthmlze^ spmiilQWkllj for the 
9 pr©graa^'' A siatlar pmgmm wm •m&.&stm&rn im InglaM, 
S#v«ral &m ^ ugs ©f outstanding pr©p@rti#s were preparei 
aad t#st«€, ' Aasng tb® «ost promislag ©i those lia-riiig gaiaeto-
eiial actiflty md .a curative action m benl^ t-trliaa fever# 
ia whlmh r®.sp#0ts ^miaaerin-© and qtiiaijie are l&eking, -are 
SllSgf6 or 6-»«#thoxy-8- (S '• -isoprepyiMlnop-eutyIsaiao) -qmino-
• lin-® i»d 819972, a S,i^i:»«thoJEf*8-«aiiieqmiaoliii©,. 
9. A complete report of the results of this program ooapris* 
ing a list of the cofnpoiuids represented by 15,39? Survey 
ilixriibers, a history of the pharmacological and clinical 
studies, suTiimaries of the data obtained from tlie 100 
drugs tested in rr.ari, and special survey table® of 0o»» 
pounds arranged according to structural relatioashipE is 
to appear as a monograph on or about November S# 1946, 
under the title, "A Survey of Antimalari^-l Drugs, 1941-
1945," F, Y. ft'iselogle, Editor. The papers dealing ?/ith 
the eyntbetes of these driigs are to begin appearing in 
the July i«®ue of J. to, Chem. Soo.« (1946), 
10, Prepared by I, L. Drake and hie eo«rk©rs at the 
University of llaryland. 
H A/ c / / ^  NN 
If 
fhe fom#r cu^'@g beaiga tertian fever at a well toXerate!^ 
4©aitg®« a»d fb.© latter Is reportti t© be sti tints m aetlir® 
• 11 
as pm^qvLinm and omly twto« at t©xio. ' leantth I. Caaptoell 
©f i©t^.e iaae has' Jttst prepsi-ed a 6-'ietliQXF'-'8-aitla«sieplciiB.e 
said t© feave., the most eittaci^dlBarf qalnine .©qulvsleat ©f 
11 000 ia avi&a raalaxla. 
S©«« Q,f ttit ^@.@eatly developed, outstsMlng supparesBwes 
are SIfilS &t f-ehil©2<i(-»4«C4«dletlifla!»tiio-l» 
ii#tliylbutylialno)qMliiolirie Cf|, PaliadrlaSj I|_-g7elil©i'oplienyl-
1 *.»isop-y«jpflfclgtmii4de, (fl),. sad ffe# "Maartioli base* type, 
s 
4- Cf-etii®i*©-4-.^q'uiiBOlylaaiii©)"Ci^i.s«biitylamino-g^©r.®®ol Ctl I) . 
ny^)C^Cl  
C\( > A'/y t A///^ A/Ay fc 





11., l:©pGrt®:d in Qhm, lag, igwg, 24, 1046 (l94i). 
13-
ehiorequta# lauch the mmm sod® of aetioa as 
qaiaaearlo©, bttt i% is a dietiaet x-'.prair@aeat o» tfei« lattef 
with. mspeQ% to syppreaslve aotleo a»d adders® pfajsl©.logical 
reactions. As littl© ma one to tw© days of tirtatmeat is re­
ported to ewe the £, f&l©l.pafia^ tofeetloiii and to tey&liiat# 
14 
eUaical vtvax infections, 
Paludrine ffl) Is a 4@.v©i«ipa#iit ©f Ittperial 'Olieaieal 
Iasimstri«8, Ltd, #f Steal Bsttaia foll^wlag aa exeiting seyies 
i ^ 
of ©xpsriHieats begloaiag wttii pyrimiiiae dei-iirattves. 'Pl.rat 
oliiilcal reports iaaicated a pli€iK»««iial p-mphylaetlo effect as 
well.ms a cursti*?© action tlalatd to fee hwttm thaa that of 
quiaaertae or q-tiialiie,^^®' Subsequent Investigation lias a&ffle-
what ii6€»at#a %li@ initial eiitlittsiasffi about it; howeTsr, it 
is still an otatstaatlug d«v#lopa®iit. Its oliief dranMci: is 
an sMoffliaai pain d©felQplag ©a heavy dsiage, shlcb is co«-
ple%©lf r«ffloved. by the aAmlnis-tratl&a of alkali,. 
13. The first reRorted synthefixs bv AxiclersQii,, Breitner, 
and Jmig, Ger, Patent, 683,692 (19S9) /"£. 4,., ^ 4963 
. (1942)^, wlio did uQt recoc:ni5;e its vaXim. 
13» 9&mf mid ffaSlier, g» H# 3.13 (1946), 
14. (m) folwller and ."acCorquodale, fM. Bnjg. Ofaea>« Sews 
M*» M# C1946). (to) I5ua'ii8h|f 01ark« 81ieT>herd, i'.arsoa, Irapc'tiO|. and 
Roblin, g, A|i. Clieia. Sg^., 68, 10:38 (1946), 
15. Owrd aad lose». 'Qhrnlmtm- aad Industry. fS (wm), 
IS. Ca) Ourd, Davey, aiid Rose, Ana. Trop. Ked. Farasitol.. 
39. 208 (1945); Adams ^ al.. Ibid., 39, S25, 332 
1X945). <— 
•—14* 
a® "'lanniefe tfp-® (fill was proditeei fey B'«3rkhalte3r 
aa€ feifl as®otiat«8 «f Pa^ke,» Osvl# aot S^apsay • aad auoomoed 
at tb« is-eeeat Atlaiitle -Olty a#et4ag 1946) o-f tit© 
m&iiom ^mtml Sooiety» It hm m Qmialm© equivalent ©f 75 
la ftftan tsets 'siM apptars to #»e ef tb# a©#t #as©ttragiag 
isp:3r©w«#ntB ia tb© 4-«la©qaiiioliB# #eyl«s» 
Aaotbcf r#e«iitly aa»eiflBi®«d aatiiBslwlal ia r^etaelilori-
€ ia#, 3- C^a«iii©beage»e aul f onylawla© | -5-elil.o:y ©py rlaldl m toit 
whieht sttptfiofity ©y#r quiaioe aiii qulaacrin# as a smppresslv® 
14 
af«iit is elalsot. It is r«fort«d to 'haw© a sulfadiazla® 
eqmval'&at 0f @1* aad a -qnlBia# i •suivalent -of 16 agalast £, 
galllnaoeiagi la ebl©l«. 
fM# txmmMus awj^si of e0®|j«maA» that have to«eii 
tlgat@d Sm satiaalafiml iiotivitf sbeiiM pi-Qvlda aa opprntvak-
Itf In til# ,litst©£3r df tm tlis mT*-
relation ©f ebeaieal structure witla aQtl*itf» Th® ii«ii€j'©ms 
tables ®f «p-(i®ial to sppta^ ia the fQithmmimg «oao~ 
S 
g^apb on aatlaalarlal teiigs wtll lltestrat® saay of tli« »-• 
latiottshtpi tliat hair® hmmm. fottiid, Qood xewtmm eo^ralatlag 
strtt#t"tti'« with get If itf fm informatieB %hm availatel# ai-e 
16b 16c 
those ©f %ats sad of lloAeir. 
Ia '^@ft©wiag ferlfflf »mm &f tbt mom obviotts •r@latlo-ii'* 
16., Cla) Spatz, S, 11., Doetotal Blss©iftatioii,. Iowa Stat® 
College, 1941, 
te) i-fosher, '•Aatifflalarlalss latmral and SyBthetlo," 
Confidential Report ieeuecl by the research dire0t#rs 
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-IS*-
aalarial therapy ao ooapowia having a truly p.f0pbflactio 
a©tio.a t.® •fcaowtt^. if lad®e€ me 48 likely -ever t-Q he foaadj Am 
t© tb# iBiiat# littitatioae ©f okm&tbem^f,- frntMbermom^g m 
mUmly sstisfactcs.ry drag tHat will esaplitelr ome benign 
tertiam mmlmi&t pmmatlng mlBpB&8 mGurring long aft®f it 
seems %© b& enr«<i|. faas yet appeareil» 
B, memotbm&pf of Twtoejettl:Qsts 
fuberculosist tli« *wiiit® plsgm©** of asdleml ti»«Sg hmB 
tot mntrnwim ©»# -of th& msBt mmmQn and sost fatal of 
btaaai disemm., ©speelsllf l» tenpemte eliaatio &*©&.!» la 
the »©^® toigfelf eivlll2#d. Qmntrtm #f the wml€,. h&th the 
iaeld.@ae# aad swerttj #f ttoe dls©&s«- bss deeliaed greatly 
la the last mi& litmiir#4 f@a:r8» •mw@Tthele88,f tuber©lulosis 
is still th® pmmlmBt all gea dts-gas#s with %h& 
possible exception of gonori'liea* 
fmberemlQsie i« mi^im© ommg the e®*oa diseases la m&nf 
xesp®#ts, i,a4 all ©f thm ©©ntrlMt# t® th# tifftemltf 
ia tseatiag it., ffr# mum&ttwm oip-^ is® is Mygftteacterima 
' tMteerettleaia* m .scld-fsst gtaliiing 0'jgaal« partioialaily 
tmtBtmt to d<eetirH©tlo-a by Aryiog ©r hf a^ats. 
UmMMm tb.# dtsemt#® wkieli hme fieM#€ noet readily to ©li^em©-
ihsmpft thB 'pmtmmm. Atmmsm and miem r»eestly ttae strep* 
tooe-etJus iuimtlomf tli@. t^tircle teaeilli ^ai-'elf appeair asikiid 
•If-
aad unprotected la tb# blood stresa. Oa the eoatraxfj mm 
agtiit whiQh oaa hep© te sffeot tke trnfeerel® Meilll «««%• ©•«-• 
©OS© 1;b« alaoft wasii:rBioaatstolg ln^dle ©f thr«8 distiact Mir-
ylei-a. 
Tftey are flret tb® «f epitbeloid ©ell®, 
tlie.dead .and ctflag oewbers »f tli« 3?©t4e»l0-#a«J#%li«llai sfste®. 
in, tbe area# foiling the TOII of the m&d tht ©ss@©ii,s-
eenter, all tb® sesiilt# of th© rnmlimt&tiemB ©f 
t»^tx0uiost®, fhm tli# phagueytle «#ll# w&leii has .eogiilfM 
tb© bricterim temt is veri' fyeiitteatli' iMmfel® te Msttof them,. 
aiist ©ftea.fee ejatersd, Ft&sJly the tubercle teaeiltee it»«lf 
18 . 
is prntrnt^i. by a i-alatifely wmxf mBtimg, 
Im v im of all tM«;, it Is ratted' jtaartatolt that at-
teaipts still peyslgt to tres-|' tufeei-oulesls tof elitialeal aeane 
at ali» Osrtainlf the dresra ©f Itelicti# a therapia .aagaa 
sterllisaas, 0mma mmMMiglf rtaet# in tto© #as# of tyteey-
0ulasls» • As a fflatter of fset, msst autbortties fifteen ye&r.t 
ag© wem Quit# p-itssiBtstie cime to tb® eonspiouQiis Imk of 
etss always mMent whm tb® vm'Xf ttiiasroms elieitotberap««tlo 
treatments feeing fee« hm% a»d tbgr# failed t«> 
exhibit the leacfieial #fi®cts slaitaed by tbeir gpoasors* 
fritiiig at flits tin# hmi6 stated, ^Certatnlf It 
18,« For a eoRiplete bmA critical treatment of all th# chemieai 
aspects of tuberculosis kiiowa at that tirae the reader is 
referred to the aoamiiaital work of Jells and ioag^ "'A® 
Chemistry of riiberculosis, *' Second edition, fb© lilliams 
gmA 'filkios Co», Baltifflore, l:'&rylaad, 1932, 
•18— 
will b© a MQBt thlag fsr pieogress of 
#tti©sii mBmmh %t Bhming iaterestlng pro-* 
p«ti0S la tfe© laborateiTf i® i«a@ilat®ly fusfeei to tli€ altai© 
regardless of e0ng.eqm©ii«©#. Ia this sitmtioa patieaee Is t© 
19 be tak@B »QE« tbm msmlly as m evli.«ae# of Tiftu®.,® m 
©wt most of ©"nr ©sfly knowledge sf the 'elieaotljempf of t\ib©r~ 
emlssis td thm lnA®fsti,^bl@ Isfeots of Lydla Befltt aad Paul 
Irswis, 
fbr©© tiffflireat mppmmhm have hmm asde to tfe® 0h#ffl©-
ttorspf Qf tttto«»ttlog;ls, fbey hmi beea dstigg tfesigaed t© 
peaetmte tb« wmj l»y«s swiPematiiig tti® feactlli, dri^s "based 
eft tb« aetmb^lit# aata,g©oist ap jcoaeli., aad dfiigg ««l«ct.®d ©r 
&hmm mtiT&lf at rmAm, perfemps hmaum^ ©f chaiie® b®n@-
fleial #ffe.ct on s £m m»m of tato@reulosl8» By far the 
greater, niafeer ®f eoapemds ttsted have tosen In the firet asd 
laat estegoxtss; 'kmemT., thm gsmtmt smmsnm achieved to 
dat© havt |je@ii ia tb© most mm&tlf ©oa^elTOi field of aeta^-
bolit# antagoaiM, 
iO 
Massl® lias ^©viewed tli© fi#ld ©f twbefealosls eheii'O-
tb#iespf psrttealft^lf with mmpmt to tli® llpld-s^lublt agents, 
ia wbleM field. h« wm worfelag, Is&samnh as tb® researefe©® 
directed toward tb© syatlicsl® of possible antltiAercttloas^ 
ccfupomd# y#©0iedet la this thesis were l>sset ttpon tb« laetsbo-
li, QrnotM toy itlls saft teag, SE* SM*» P- 450-, 
20, latsie, S. P.# Doctoral Dlsstrtatloat Iowa State Colleg©, 
(1946). 
lit© mtmgomimt app^roaeh, only that pitas®, of the work report.®d 
la %lie literatttr© will be ttsettssed. 
la 1840 wli#a ssi#iitists mmfwkm%- mmm tutefested la 
#xp38iniTig tiie rensrtstol# 1»'h®rsp#tttl© aetlvlty ef ttee smlfa 
ai 
drags, Mmi& mi FlMes a:sd« t,M startling sna^m^-eaeat t&at 
^smlmhmmiM aeia |P,ABI) Itt ^el&ttvaly snail a»ott»ts ©o»-
pl#,tely vltlattd ttie ®f 8ulfaail»ide ^ Yiv©> ffeey 
boMly-p.3r#^©s*i©&tei that this IMteatM tbst P4B4 was m 
essential netafeolit© ©f the psthogeBle- .ergaaisits Involved and 
ttoat tlie st5«©tumllf tiailar aalfa i^rugs aeted by toeing ab«. 
sorbed toy tkt psthsgtns s-sthe? titan %h& esseatlal PABI, tlims 
oamsiag fcactesi&staeis, fb# msm&l ^#dy &feas@ a,#0liantsass 
tfeen weM eaabled to dtsttoy the alefo-ofgaaisss. fbe themj 
bas h&m Blm %& ftailag BuppoTt dtts to Its unortho'doi miglm; 
-13 
lioww®^,# Bell bxA loMin in a cleirer Iwe-stlgatioa wem- abl© 
t© ttioxoughly ©statoltsk tlie @f floods sad Flldes on sn 
e-xpeyiaeat&l bast®, 
tttite, g^Rsmllf tfeeye mB many aatlbae-terial eoapomds 
whieh latoibit t-he gre-wtli of e#rtala slctoeafgmalsws ^tqiiiriag 
a BpmiilG growtli- si&gtsao#, toe saigbt eay t.k# Riics.roo.i'ganisaf® 
fitsiite, aad tbere exists m »oi.® os less deftoit# rstto b©-
taf®'ea the asoimt of «ititiaot«3flal py@seat aad tbe .aaoaat of 
the asssotial aet&belit® acoessai-f t© seciucs a reversal of 
21, • feeds B»d. FiM#®, Claeaietgy Industry, 18., 13S (1940), 
22.^ Bell aii#B©bli% g, Ch«B.. goo,> 64, 3905 11943). 
its aetloa, 
fli«' of Mtsboltt# aatagoataas has been generalised 
and ext©iici'©d to r:ee#»t fears- mtil it it pmh&blf tto® oott 
e#ii0ept •guldtag th# •eh«iat.s% in stiMy ©f nmts-itioaal 
tefloi««e? dteeaso## cife3r.aiig©a ©adoerta® fmetioa©, diseases 
1 dme %Q pat&o^^aie 0r:gsiil«s, and of ittaimelogf, 
ObifiQttsif m d®ta4i#d teotiledg© the <ll#tarF reciui?#-
seats of tabe^ele bacilli *mili b# iavalmfele Im guidlag th© 
syBtbesis axitlt^eremloms d^^s. In ita iiatural eawifoas 
th© tiateejp^le teaeilll r®Qul^re a t f p l m l  tiet ef uitTog&mus 
aaterial ant salt#, t^iag glya©r©l^ms its sole gotiree ©f 
omtbQm^ Vm-f littl® atjomt its detailed rgqairsseats ii teoowE,. 
altlaomgh it spptairs to b« sbl# t© symthwlB® its own ••©sseatial 
ffi@ta^ol4tea, a© Waeilli r«iiiiii*© ojtygea, aisi their growth ij 
i»faifeittd hf • aati'OJtiteiita» 
3S J Pe-fsmlf" *@t# tb© flxtt te -otoser-r® tliat the 
mtim «f ^-a»ia#pli@af 1 galf©ii@g and 8ttlf©*li@.s 
wa« PiBA oa goII sn€ St'sofe.. mmmm Jmtt as was 
the action of tij# 8ialf©Biiiiilasiid@8, On the asstiaptioa tbat 
tb© tubercl® ba^gilltts,, lite asBf otlie? ffll^«o^,faaiMg t«Qulre8 
24 PiBA im gf-ewtfe, s awiitoair' of iiivtstigatorgt t«s'liiig sulfa 
• 33, ^ 'Levaditi ajid^P#rmmlt, Qmmmt, mu§.» mm,. Mai , ,  139« 1043 
(1941), 
24, The first were Rich aad Pollis, Byll. Johas Hopkins 
P.m'Q*M 63, 7? (1938)» A good revxsw ia tiixs"lfi#13~'is 
that of Gorpsf, Oohn, and Bower, Rey> Tu^ezo., ^ 
452 (1939). 
tfugs ©a gminea pig# ©^-©©rTOd its iateibltory 
25 
af'tioo* ai.s:t asd ©tbtfs mmm jrep^sted & a«sh sti'oiig« la-
htbltlag ao.tioii ^ vivo #« ratoMts tteing %4*-41.s®iiicJdiph©iiyl-
•SttlfOIl© (fill).. 
fill 
Hswevei-,. tbis e©»p0md im mmsMmmhly aoire t«xie,' al-
aote potent, th&a tb© smlfa drtigs., Wbll© this work 
SB-
was ta p:rogxess r©l(aiisii|» ilaslmw.,- sad. lloses were laves* i-
gatimg a .m©3r« aai le-ifi to^ie deyiv&tive sf 4,4-*-
d.t»i4iiodipli©Jiflsttlf©ii© wbicfe wm aaasi Proaiia, 4,4*-^l.affilB9-
dipli.eiiflsMlfoa®- l,li*-«*lJl»Cgliice-g-t- a-ttlfsaat-#) {IX). 
(clMOH)- C- \s^O^/ \/V - (c/y - c H^OH 
^ 0 ^ h / o \  '  \ ^  4 s  A / a ,  
II 
Thlfi dfag adffllaiet#f#cl to gmiaea. pigs had a very fsvo^-
35, Rlst, Bloeh.,. aad Hason,. Ana^ iast> Pas tear* 64, 803 
(1940). 
S6. Feldniaai, Hiashaw,. and Moses, Pgoc. St^ff {-eetliigB ISfO 
CliKlo.. IS, 69S .(1940); ltold.» 16, ^18? (Iffljf— 
X^ri., 35., 6666., ?S34 0^1/. 
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able effect la. balttug tiitseiculo its aad pr©»etiiig healing ef 
the tufe'excles, 
gf 
Iwiastj sad ieatfsll, ia mmmining tli® aiitltiA®r» 
ottlotti setiwltf Qf sevtBt-F»t'iira@ 8ulf©a«s,. galfsxldes. aM 
sulfoiiarfiia©.s obtsla^d good .iablbito^f aotloa Yit.rQ fro® 
tbe followiag in demm&Btug ordsr of aetivitys 4,4*-dia©lno-
dlpheoylsiilfeii#, 4,.4'*-i,iaalnodlpli@sylsalf©Eldi!.,. sulfatiJiazole, 
4,4*-d4aaiE;oi.tpti#nyl»iil£t€«,. sal£adtatla% |jboapliaB,ilie acid, 
sat ps.oala,; ho*@¥»# Jya vivo |ir©aiii ami 8ttlfati.azia« wm& the 
best. 
38 Oaii«M@ii aad -^rnktu hmm re ortp' tliat Pforein is mme 
©ffeetiv®. tban 4,4*«-dia«lso<iipbeaflsulfoa® aad tit© emlfa drugs 
ia guiaea pigs, 
29 Steeakta aad l«i®« feiiot .ttiat toeth pjronia .aatf its 
paifeat sttlfOEs nx-e Here mtlm ytyo th&a ig, yiti-Q and alsO' 
tlst PABA effectitrelf iaifeerferss wltti sntitttberwlow 
aet.lTitf ,1^ fitro. f'tiey tsk# tfeis «videBC@ to tt.»a that PAii. 
i.s an mmntlml a#tsbollte ©f tabere.!® toscilll, 
111, applying the toora xa,' of sotiua foi>« 
asMehyi,# siilfQxy.lmt-@ en the .srspkeaauitiie® to 4j,4»-dla»iii©-
'ZO 
d.ip.Iienylsttl£©iie,, laizlss pr«pa?e<l Bissoae ®ir 4#4*-'di.siiliio-
27. aittto, .aamart;# and WaslfaXli J. Pharascol», y4.> 163 Clii^)* 
28, Ofill«©a aa€ 0y©afeiii., 'fatoerc. • 47, 9f (1943), 
39, Steealc.«a sad fl©ifi% Proe., See, Ikp. Biol. Hed.^ 53* ISO 
(1943), 
30, RaiilS'S, S0l#aee., 08.> SSO Cit43) , 
•23«» 
<llpbeii3rl0iialfsB#-bls(i-a«tfejl.eiie soiimn sulfoxylate) {!) 
\^oI \nHC^^ SO^ A/^ ' 
X 
It ms tQvmA t© b# ieeMMly less tmie aad «wa aoi-e 
31. 32 
eff#etiv© ia the tMstsMt of «xp#tlit®ata3- tubftrcuuLosls " * ' 
tksn PrewlB of- -aiif ©»«potMd tried, 
Ixteaeiv© ollni«al trials oa Bimom aad Proain IMieat® 
%h&i while fb«f ba^re a f&wm&hl& effect# the sgsmlts are to»e-
wiiat #»atie and their %©xi©ltf at tli® ii@s«@s.arf dosmg© Iwels 
is a sever# drawbaofc. As aigfct ©.xpeeted' tii@f sr© smsh aoire 
effeetlve csa »•#% .rapidly de^elepliig lesions approjElm-atiag the 
coadltlojis par#seat in giii»@a piga where th^f .seaosd so proais-
log,, %tm& thmj 'mm In «ld. lesions Involving seei-osl®, oasea-
tloa# ©svi.tatloa, aM flbTOSic. 
The newest agtal sf mtm gmlfoa# type to attiraet 
attastloa 1« PTOaisole,. 4~a®laophenyl«3*-'a«lii©t:lilai;©|'l-§* siii'-
31, GalloaoB, §3, 1 C1843), 
32, Feldaan,.' Hiasliaw, and llQam, hmh, Patti..» 36. 64 (1943)» 
33, Ca) Hinshsw, and Felfiaaa* M, Rey> fubei'O-.. SO. 
53 (1944)., 
(to) H^n^aw and F©Mssa, Igd, qilaios 1. Mrntlm* 29 
£, Q'3-9 {l94S) • 
34 
tmm Cxi)# wlilelb w&a first eyottoilged tty Baatoas and lates 
A/ 
li 
tested bf the Mafo Clialo grswp. Wmmlzole ts of' eapeutal 
tat#rest beosttse it ^entalas the tc?.iopfeo3rls ^-sMin^ipIieRirithlo 
'Of Pr«iQ aM DlaS'Otae aa wmll as a 'hetsroeyelie Ritele-ttc, 
wiiidli comld mmlilf be lb© hegimnlMg @f a am series of setiv# 
eospomds,. It is mm&Aahlf active ia ©#tttrolli»g espeifla^a-
t&l • tol5er«wl©si«» aa€ moi"# iMportaiit, it i« wuet lets tmlo 
tliaa Proalri m Dimmmi,- ' It esa be adalaistei'ed saf«ly 
to ijMaas 111 dm&M mmpmrnhM to thmm me& ia the gwiRes 
pig; iiQ*we», it Is a iJot#ot g0ttrog:erile iubstsn©#, 
file results -of eiialcal ©xpeirlsmts &j,"e not fiillj pufe-
llslied, Mt ao ftjlly eosviaciag evidmm of ttrlfciiig th&m» 
. ' 33fe 
peuti0 effeet has been ©toserv@4. It does aot geew to aeet 
all the e^itieal of a pmtmt Batituh&mulom 
mBp^wdrn 
34., Baabas, £. Stita. ,§f, 6fl (1945). 
35, Feldaan, liastew# Isaa, Free. Staff Me#ttngg llmyo 
GXiaic. M» ts 11944)| Mlashaw# Feldaaa, and Pfuetie, 
iilCr iSr33 |1944}\; £|. 4386 Cl94§i^ 
36» F#ld«aa# llnsiiaw,, and Mana, te. Rev. :Me.gc..» 50^ 418 
{1944},. 
-•as-
Stefflt -exttMfid gei-iw ©f £*aal«©pli«iifl.sulfonfl derivatlTes 
have b@ea ©yatkestsed tm arititmb#r®alou;« aettvlty.. Bui'ton 
stltttted mlm^iphmflsmlfoum and. smlfdniu esters. Only on®, 
4,.4*-diaaiBO-2-hydi>©*|'tlpheaf3.smI.fGa«, was e#aparst?le ia 
•aetivlty to 4|,4*-dla»i®0'4li>lieafl:Salf©a®,, A serine of 
beRseiies-ttlfonflalkyloartjQEyllc acids aM d®rl"ffstives 
bat# fc8«a ma.d@ in tli® hope of i&mmmtmg. tfes soXubility. sad 
aecyeasiag th@ tosieltf of tk# toxoptoiie f»«pj towever.,. m 
38 
therapeutlo tette sf© Beatieiied. 
3S Bemheia has - shown that tbe eonswiiptloa of 
tubercle baeilll is iacireaset hj teeiizote »Bd salieylle selds., 
a#., tli#^tf«3r@|.. that they say b« ©sseiitial aetabol-
40 
lte@» la expleltiag this l©a€ i..#teaiiij, a sefles 
of sore than fifty 8ttbstttut«d feenEeie acids for antltafeer-
eulous activity* ffa# mmt active ©f tbe series wa.® ^^laine-
salioylle aoid (XII), wbieb is gtir©iiglf bact€?lostatle in 
vltaro. Cilaleal trials are aaAeway^. tout ta»^ftel®nt lufo^-
mation to Justify eooeiusioM m to its effioacy is available./ 
3?. Burton and e®ggairt.ii, £, Ohe«. Soo., 46S (1945), 
38. aomberg bM. Bmlf, ibm...* 586 ilMB}, 
aad Hoggmrtli 3f,813 xepoxt tht pTepmw&tlQu of a gJOttp of smb-
39.. Berolieiffi, (1941); J 
40. hekmmnn^ Itaaeet. BSO* IS (1946)., 
5l i' ^ 38? 
OH 
•  i i i  
If tke 4»aaiii© gfsap is smtostltittsd tn the 3^ or .S* poaitioas 
or replaeM toy a altre-gteiip* %hm aetlfttf dlcappeaw; hQw^ 
ewBT, i^alkflstlea does sot appreciably sffeet 1%, Replaoiag 
tbe gr©mp hf a fetlifl g*o^ fails to b.X%& 
the activity ®f th© aol#e«i«t tomt mplmmeat by cfelot'o- m-
m&im^ gt©«ps destxey# Its aetiirity, Likewise.,. «t3tos-t4tiitioa 
iato th® bfifoxfl. gmup m woviog .tt ta fMe S-poeltloa Is 
detirt«e.atal» Sabstltttttoa in. tli© earlaoifi gmup hae only 
©ffeet,. but its T&plmemm% "bf tb© 'telfoiile acid .grouip 
abolishes mMwltf, If tw© ^an.laosslleyite a^id »oiecul«8 
S2@ coupled ia th# 3»i»sitio% aa aettwe,. bmt toxie ©#«p-ouiid 
results. 
Streptsfliirtottt .as€ gtrept©»feia iiave Bsea vsrf pfoslsing 
ia tbe treat«®at of tutoereiilo.i.is, Mt tiiair IntTOiaetloa Ittto 
tli#i'apy Is too mmut to justifr mmXmims y©tf 
exoept tiiat they .Jiot witbout serious dr&wbaoks la olinlcal 
use# ©.sp9ei.sllf the for®#f«. 
Oft. tii@ wliQl©j». witk 'ttie posslM« exeeptioa of the itoli-
produeed antibiotlea a.gatto.B«d.,, tti.# a©st pr«tsing aatltn^er-
oulotts dar.ttgg @»itiiied to .dat© ha*# hm^M th% 4»«tlaopheayl-' 
stilfoae liiile fmrniu aafi Dlasoii® bave not ftti-
•ftlled aarly hopes as j-emMtal agents ia tttfeej'e'ulQsl.s, ttaey 
•BJt€ mw exbibiting ktgliis' eneewagliig yeaults la the traat-
I4a 
neat of Vm elos^ely iralatei ilg@a®@, lepseasf, ^ aost 
sigaiflcaiit potat of tiie sfmthmlB ©f pessitole 
4niga stili s®#«s to he th© ^aniaoplieayl-
aiilfoayl groi^., 
0* Gheaotherapy of rt</reidiea 
Grave* e 4is@as©» eallM exophthalolo goit't-r. Is 
eliamcst©^ig#€ hy aa mxmmlmXy ov«3ea«tive tfeyrotd • gland, the 
©ndoeriae gl.sii4' slilsti regulates tha »ate of eetatosllsii of Ijody 
ttssmes by its se^retioii- ef the hmmom into the blsod 
str®s»., 1% mkf  mMxt l t  kn  «»pWiisIao%. tsehfeaxAla, extren® 
aertoiisapse., sad 1©S8 la weigkt, 
flie priaetpsl treat.®#al of Qmv@»s disems# hss toeeii siir-
glei.1. teaoTal of s portloa of the thfmM after osrefwl ©Ijsey-
¥ati©a of t.ti9 %«»a3. *«1;ab#lio rate ©f th# mtlnnt to deteroln® 
is©«f oiieb to re«ove» Ot)vi#tts3.y this is a delteate opera­
tion., fm mmmnl ©f %m aueh of the thfrolci nay result in 
bfpottoyroidlssil tie presene© ©f aeceseory tliyrold 
tls&m ia the bsclf ©ftea makm sm accurate estiaate of th@ 
t©tal -BMova&t 
fhQ thjmld lio3m©a@ is a ©olleidal pTOteln,. thyyoglobulin, 
eesTOteci hy tm exasoldal mmmtrnf e#ll« linlag tht felllel©® 
••"•SB"* 
sf til® mseular glmA into the limea of tbe follioi© mder the 
stliRilttS of ttie thyrotropic toMoae ©f th« anterior pltttitarf. 
Tli,e asomt of »llotd, as it Is eslled,: stored in the glaiicl at 
any tine Tarles widely with different eoniitioas. 
The mctive ingredient of th« tbyroid hosmonB is th© aaiEO 




effect oa the feaaal aetsbolic rate tiiaa an equiTOlent anomt 
41 42 
of thyroid extrmst itself." *" 
tli,yr®xi.tt$ is tbottght %& he mjuth&Bized |a vivo in the 
4S, 44 fallowing mmmm* iodine I50.a©@tttratei froa the body 
fluids hf the thyroid Im tk© tmwm of iMides is first oxidized 
t© iodinfi, wMeb ia€iaates tyrosine to for« S,.5-dlod©tyrosine, 
two m^lmulm ©f tlie latter aay tbea to® ©oadeased to give 
t^yrexifi:® lay tfe# oxidativa removal of the el®s@ats ©f alaaio© 
m' eitbar serine or as pyrmi© aeid aad awaoaia* Another pos-
41, For an -©xe'elltat r«Ti6w of tto® smbjg'tst 'by on© -of the MOtt 
outBtaadiag iaves-tigators au %hm SMb^^et see Hsringtoa, 
0, !«, »ftie Biyrc5id Olaad, Ita O'iieaistry ao€ Physiology,*" 
Oxford tliitv«rslty Prsss,, 1933 • 
43, Baiter, '.i, f,, *fhe Sndocrlne Fiaacstioa of lodiae,« 
Harvard ilniversitf Press, 1940, 
43. Harliigtoa, £. ghoa, 193 (1944), 
44. lariagtoa,, gsm," Bai.* t 1M» 223 (1944). 
sibllity is th& dirmt iodiaati^n of a tyrosine-eontsiaing 
pQlypeptide direotly to tbyrogiobwlin* 
fh© fmetioaiBg tb@ tbymid glaM is controlled by 
tbe aaotml; of iodias available to the glaai^ the prooese of 
syatbesis of the hmmm wltfaiii the gland, and by its rat# 
of saoi-etioii. If for s#®« rsasoa tbe supply of eolioid or 
seoretioB runs low, the thyTOtropi© anterioar pitmitary horaone 
iacrea#©®- tlie activity of tli® tbyreid to m&kB up foj- this 
iefioit.,^ wbicli is naaifest by a hyperplasia or iacreas© in 
ifise of the. gland, this is seadilf oteerved ia oases ©f 
siffipl® ^ittr. 
IttBerotts smbstariises ha¥« been repoi^ted dowa through the 
45 jmm m hmvlng a thyi'old iabibitiiig activity; ' feoweirer, tliii 
discussion will iaolud® ealy those appeafiag to have a speoific 
thyro.xiae aiitagoni8«,. 
the. first t© QlomTWQ SMQh aa actifity w&te Haekenzie, 
46 Mackanil#, and UcGollm. ia tbe pi-ooess of earrying ©ttt a 
antritioiial stiMy sitl iBmlf&guiaaldiiie-ftd sats., fbey no%lm& 
that the tliyroida of th# saerificftd rats slowed marked hyper­
plasia and iiype»®J8ia. listologieal ©xaaiaatioo revealM the 
mmit absence of tiie e©lloici from tbe ,glandmlar tissii©s» 
Shortly tiiejr©sft®x a tioilar pheaoeenoa ia phenylthiourea-fed 
45, Petmw&i Myaaees ia Modexii Bio'logy (0. S, S, R.),, 
6s, iiBm-, ig, if,. 4139 (tsmff, 
46, v&Qkmml&i, laekens^ie, and iieCollim, 8oiea<ie> 94.:» 518 
(1941). 
47 
rats mm fspeir-led toy Eielit©? a»4 wb© suggested tbat 
it las iae to efforts of the gXant oonpeasat® fm y#toetioa 
4s In tht fsrmatlQtt of tltyipoxin©, and by Eennedf in establlsb~ 
lag allythioux0a as th# goiti-ogeale' sutegtime# la i-api &mA, 
40 On the Maekeasles were abie to 
if#p©xt that a mi«b@r M thm s«lf©aaaid@sa tfettomf^a# sev­
eral of its derimtlvea b,ad an effect oa the thyroid sinilar 
tcs ttoat of smlfsgtiaaidtas| *edii©ltig the B» 1« B, as aosii ms 30 
p«:r cent, fh^y imthm «»d@ a. amtoei? ©f atgaificaat ©b8«irva-
tlQEs ©a tbe ®e€e ©f aetios of tfees# '©©fflpoaiMlg, Adainietmtioa 
of'sodiiM iMl€« W&9 ineffeetlte ta preventing th« •ehamctesis-
tt-G eyttptoo.si b.owe¥g,t0 fee4iag of tbyroxla® ©r tfeyioli «xtrset 
prevented thM @alis'#lf* Iftet tfefroidgstosy thm-@ drags did 
ttot fmtbm Metabolis© ©? ©lialnate irespons© to tliyrox-
ine; ttoreofeu# fefpopbyseetOBf elialaateci tii® thyroid altera-
tioaS' .oamsed by %hm., fhmf coaelii4sd from these data that tli© 
•d^iigs &ete€ pria&rilf hf iaterferiBg with the aoraal syntbesis 
of tto© tfefi-old homone toy the glaad^,. aiid tbmt tiyperplssis was 
tbe restilt ©f.tlie ©©mpmsatoyf setioa of the pitttitary. 
They listed a aMfetr of in ctiire sttbstsnses as well, 
lotable aaong the group wme the aryl aaiiiies in wbieli the 
4?. niQht&t and Olistoy, Proo, Soc> Biel, 48> 684 
(1941); iTOh. Phas.., 33, 46 (1942). " 
48, Kemiady# 450.> 2S3 (1942), 
49, Maokenigie and Mmekeaai©^ Fedemtioa Proe.* I, 1S3 (1943) j 
liidocriiiology:* Si# 185 (1943). ' 
"•3.1* 
mmlm ws.s substituted ©•«.©& as ttr-eat pfaeaylwta, eystine,. 
a»i mltmilM seid. 
50 
ileaawhile Mtwsjod .ft bad indepeadeatly arrived at 
the 6&mm QomXmlm^* fliey gav® a qmntttatl^f^ emlm-
ttQa 0f the "sulfa'* dr^gs. Tii®y ot>«erv#ci tHat a©! ©nly wm 
thyroid 'feypgrpiasia prevented toy thyroid powCer., tout that 
th©ge drugs bad ao effeet oa tlJ-e t©xie or ealorigeale a©ti» 
vity of tbyroid powder in nmm&l m iiypophysTOtoaized rats, 
fM possibilities of trmtaent of byperthyxolciisii ia 
5l,:Sa^53 
man ¥©ea»e responsitol# far a great, deal of interest 
in thyroxlii© aata^otsts.. Hereafter frs^qmat reports ap« 
psarM ©f l.nirestigatioa# ©f variotts eoapotaiwli for aiititbyroid 
§4 
activity. Oaly what are de«»ed t© be th© .iio.st ®lgBiflcaat 
findiage will ba reeomated li@r#ii,i» 
SS 
.istwood presented tli® first (gxten,8tire study listing* 
tht aatltbyroid pxop©rti©g of one baadred aad ei.x ed«poiinds» 
fh% setl¥a mm wmm divided into tw@ elasses, tbose eoii-' 
50, Astwooi# Sallivaa, Btes®!!, mid fyslswitia IMocrln"> 
310 C1M3), 
51. Astwood, J. Mm, Assoe., 122. fS (1943). 
53. Hiffliwertfet 'teaeet, 1943 11,. 4S5., 
53, illiaas siid Bi.8s©l, Soieaoe. 98. lie (1943). 
54, Fer m review mom c«plet« la tlii.e res.p#ot t&aa the 
present on© .see miemam 1. 
55, Astwood, J. F.faar«&0ol.» ?8.« 79 {1943}.. 
-SS*-
tatalBg tb# tblottraylta# gjpoapliig |-,;.-=G(««S5li») and Qmtmim 
aalliae 'derlvatifes, tlit fomef elsse being sore aotlT© than 
the latter, Im the fo.rBer elass lie fomd S'-thioii^eacll, 2~ 
thiobatteital (he aistaksaly mf&xeA ta it as 3-tliiobarbit*Jtric 
^ m 
mlA., 'but later his saryor), l,l-dletlaflt!ii0iar©% 
aad •&^fe®aia3.-2-<-tlitoh.ftaiitoiR nore aettv® than thlQwtm ia that 
©rdef, and a-ryl soa aikyl €©irivativ@e •©£ thiourea le.«s astiv# 
with tbe abof#»ffl#iitida#d «xe#pti:ea» fh# B-ttii^byAantoins 
pxeved t© 'b© ©X0#s8lvelf texi«. The effective aailine deriva­
tives were tbe sttlfoaaaici.es,, ^gj-^^-aaiaobeagoie aoids^ 
£«a®iaoplieiiflaeett# aisl-A ant its aailife. The lumtim eoti-
p©ttiid.8 ooatai.ii«d eertstn aMlfieatioae ©f tfe® al>0¥© groupings 
wbiefa were s«©li as t© lead tola to eonelwi® tliat tli» abov$-
m^ntloued groups wme «aseiitisl to activity; li©we¥©y,, in-
elusioa of tht tliieutefXene gmi^ing intaet ia a five m six 
mmhBT^d riag eiihsiis®€, astivity, 
He s«gg©st#d tbjc th& mtlwe aallin© terivatives probably 
acted tiaxough a, e©sp«titive isaehaalsa with tb# eaiyis© ayste® 
oxidising diiodotyyosine t© tUfmzim sli#r«a,s the thiourea 
derivatives aight act: as possible epeeifie iiihiisitors of tli© 
8fBtm» fhmm^ mmlt0 wm& wmported ia ooly a Qmanti-
tati^e asaaer. A -Qmiititaiiv© «#thod of eraltiating 
Sf 
aatithyjretd Istey worked out toy Astweod #t si.. 
&6. Aatwmdf Biseeil# aad Hughes, Eadoeyiaeloia-* 36, ?3 (1945), 
5?, Astw€3»od a»4 Bissell, IMoorinoIegy,. 34.« 382 (1944), 
•33-
wbiob ttiQf siib8#q-uentil3r used, arbitirarllf ehooslng tbe actlT-
Ity Qf lliiottrscll as- 3.»0, 
ing of fiftf^slx rnrlM Qompomi^m ta wMeh they «t©d •rlrtmlly 
as 100 rather thm ss 1»0, This appeafs to be a fortmst© 
Qhoiee sine# thioiu-aei.l is on© of tiie moMt ®,etive of all com-
pounds iiivestig^tt4., itiere duplieatioas ©o-cttrred they agreed 
well wltli Aetwood,. Aelde f»M imowerlag thM© n®w ratb©? 
actlw ©©op#»nds, py;ri4iii'fi(*'2-»-%lil©l (23), tliiazolifie-8-tliiol 
(131)^ and bsazifflidstele-g-tbtol {116), their p]plnolpal ooa-
tsibutioB to tbe eoxfelatlQa of a-etivity with gtrmeture was . 
the ©Ijsej-vatloo tfest flag mmpowaim wm^ naykifdly nor# 
effective than the eorre'SpdMlng open-ebatn analogs* 
:'caiaty and Mfw&tm thmu publls-feei a fepo-rt of the test 















58. Ilcaiaty and Bywa*«r, J» BsiBSSSl*# ii» 34g (1945). 
fitrietlf aaalo^us the latter ata^tild r«Efer t© 
iihydrothiottrseil.^. wbteh is mly me»%m%h as sotiv#. 
They sm^estM that tliis latergstiag oeaparisoa aigfet' 
be dme to the mnoh grtater ten^eiiey for th# ring oo«;poynds 
t© exist in fh# tattt©«©^ie tblel t^in» m emmiBm whtcli feas 
toeeo itell supported by latei* work# lueideatally * 
IT a &tudf of tw@tttf--siac defifstlves of teeiagiaidazole--
59 
a-tMlol an#' itii€aEoltn.e-2»tliiol,|^ Bjwat^r ft fotaid them 
all to tee less active tliaa tk® pmmmt oompdrnfi itself, ?3ub-
stitiitlon witb halogeu, alkexyl,' .or- alkyl frewps aretmoei 
actlvltf, Altwiftg the • tbleweylgfte greyping vlirtmlly 
teatroyei all aistivity., levesthelesa,' tb.a ©losed-ciiaia 
hypothesis reeaiired additional Bupjmrt, 
. go 
In etlll saoflier gt%^f tties© workers examined a teirtes 
of BulimeB and sttlfiir-»eoiitalalBg het-erocy.elei... 
Is gm&ml t!i©F w®?® •uap»at.s4ng,. Pr«..ii@l« showM son# actlir-
itf (13). .laterestioglf ,: *Pt©a,tS!0l0 sulfiie* shewed'ovea 
gfeatef effect (53)1 this was a g@mm.X fh® so-at 
active mmfsQmid mimvmmi wm S-aatnotbladtazole^S-thlol (Ilf).* 
N A' 
II II 
A/^-o C-A/ / / -^  
XI¥ (156) 
59, Bywater, MaGtiitf, SBd J#ii#sel# £» Phar«aoel.« 8§. 14 {194$, 
SO. UcQlutf and .Bywaltf# Pliagtia.eol»# 85> 139 (194©)., 
Its 'Qlmm ml&timsMp t© #thet settv® e^apomis' t# 
o'bvieue^ SutfStS tution foar th@ thiol hf^mgem ^eatly rediaoes 
Its BifmtlmmMB* 
SI, fig 
i'ieawtille a mtwif bf A»twood .ft §i» oa 
ov®iP two hwidjced aAdttieaal conpoands using tbelr imprmn^ 
mating a« l.O, gave toae late^estlng sesy-ltg, 
58 fbmf oo*ro^©rst« the fladiag®. of MeSiaty ant iywatef o» momm 
of theiie «ott mttm #dBp©mii€s# lffli€s8©le»2-%iilol and 
Thef mgg«8te€ tliat tb© 
preteac# df the thls-afftjleae gr^ttpljig alon* was iaiufflolgiit 
to astivltf ijpon a eo«p©mi, Fer sxaaple, oaly th« 
S-'thiobarMtttfi© aoMs ti-siafestttilted l» tfee 5» position wer® 
active* 'file 6,&-dletbfl dei-imtl-vs-p tbiobarMtal (l.f), was 
tb© most p©t©-iit ii:«al»et of -tliis tlie -dlaetliyl derlvmtlv® 
baittg 0jBiy Qm9»%mth m setive. ihll© tso-thio^i'eas weire of no 
VB,Xm.» iaeorp#3rallom of tb« sulfny into tli« ^tag as In S-aiilao-
thlmzole 4M m% ateii«h aetivlty • {0»i|, Tetm-alkyiatioa ®f 
tblowea iaor«««€ its aetivity as auofe as tbree-fold, la tli® 
eas« ©f t#tr'S»»tliF3.tiii©»r#a, in splt.e «f tli«' fmet tbst tamt©-' 
a©3Pt..mtloa to the supposedly ©egeatial thiol foya is them pTm*-
•S3 
i*eRt«ci| bo'wevet, Mtli QompomidB- iem&% TewAilj wltfe lodla#, 
6I* Astwood, "Harvey Lec't\ar@s^« Seitoee Px-ess Prtnttiig G#,., 
Lancaster, Penii», 1845, 
62. AstwQodj, Bissell, aad a*igii®s,. gnaeerlnology* in press,^ 
iS. liUex, Botolia,. aad 4»t*ooi, M* ffilSE. SI» ^301 
C19€S). 
Tbe »38t mttmtiwm tbas far tested wme mmg those 
ported, Thit was m serlas of 5*aiid/<».r e-alkyl &t mrfl sabstl-
64 
tmt'et S-tJaioufaeils synttmlB&d toy Aadtrsoa ^ s|,», and later 
05 
tested la mm, ' The s©«t metiwB mmhm§ wem 6-fr-propfl-3-
tlilQximell, 6«@tlifl--2»-t!iloiim©tlji sMd •6»b«B2fl*g-tIiiomracH, 
liaving aetlvitiee of 11,0, 8,0^ 1C>,»0, r#sp#ettv@lf# thms 
they ^re at lasst six t© seven tines as effeetive as my otter 
GompomA li#xetof<ir« tntwMu&Mm of polar greupg 
BUGk m mitto, eysao#- mr'betMxf^ • and ©hloyo either 
dl:re©tlf into the het^'oefcli© Ting or oa a sutoatitwent phenyl 
al«08t eo«pl«%@ly destfoyei' aetiflif* 
filltass aad Fmm9" baf-® pttbiiahed & ygpsrt that a#ii-
thioiurm smlftjyp eemp-Qmis# iiotfeie-tiifess, and thlO'ttreaa wher-ela 
the sulf-ar atoii is laelttded ia a ring are Imatim, 
51 
la eliaieal Bttiai#® Aatwooi.#' who made thm first of 
tbeae, yepo3rt«<i that pstteats ©nffgflag bypertfeyiroldiga 
mtuxmd to mmml ia oa© to tm wmke; itommeT, they tismlly 
rermtM bmck wbm tre&tmmt stopped, S-T-lito«i'aeil se©«8 to , 
to# of defirilt® falttt i» pmopemtim trmtmmt of smem 
hfpertlifroidi®®,. A-aaatoer of ,reports ©f sev«e t«xte mm*' 
tims time hmu putolisbtd# 
64» Aaderecn* Half^S'Stedt,, Mlllsy,:: aad lotlin, tMd.,> i?, 
319? (1945). 
65. Astwood aa# ?sa-fe?Lmaa, J. Olia« ia^^erinel.« 5* 4E4 
(1945). 
66. 'villtaas and Fraa«, Ball. Jotos Mmklns floeo., 7f, 314 
( 1 ) *  
CoofcsQB has reportetl faw^abiy oa the effect of S-thlou--' 
raeil adslaistered tQ patients witte hjpmTthywoM^ It 4-0#s m&t 
mppmaT to xedn©# ex^ptotbalmos hmrnvm^ fhtobartoitml is repos-t-
©d to toe about tm%lm tiaea %a effective la mm m g-thioursoll, 
but its Jig# I'esttlt# la aa evm bigber peremtage of to'xlo 
m 
saaif©stations tJiaa tie lattey. Of all eoapomds clinioallf 
t6St«d., 6^|j»pi?opfl-»3'«-thi©uffi'aell mms to to© thm a©st satls^ 
65 factory:. It i§ at least five tia#® &B aetive as 3-ttiiouraell 
til mmt its effeet is aose Isstlag, sad it® toxle maalfasta-
tioas ar© wmf mmh l©sa» 
It Ig mMmt that tli® B.tieffiotfe«i'ap©iitie sppxoach to the 
treataent ©f lirp«^t.liyi?oi<iis« Is still ia its infaacy, mieh 
d^tigs as 3-tfai©ii3Ps©il effect pemaaeat amm oaly ia nlld 
ease#, A drug wliiefe will aetuallf tmt l f f  tbe salfuastloalag 
of tlia t&fToit hf- tmt&tlmg It® r#galatory systsia to asraal. 
0p@mtl©a is %m mmt satisfaetotjr answef. 
A pyeeis# explaaattoa ©f tli« ffl#©haiii«® toy wlilob the nor-
aal tbfKild aets is a B#e#s8a^r aaimaet to filler 
gtaodliig «f tb# Bscfaastea govtjeaiag th# e:<stlQa of anttttafroid 
toi^s.. this fartlie-f haadteaps intelligent gga^eti for mwrnt 
attd Mtt#? drugs, %gelfle laltlbttloii of tlie thyi-old eazyae 
syete« rsspoasttole tm oxicilsiiig- lodld# te iefiin® is the «ost 
61 fsv0:pe€ #xpiaaattea tm the aetios of antithyrsid drugs. 
6f, 0©o.|:««B,, lan&et... 349^. 48S {1945), 
68. Battels, J, Ase-oe. 139, 938 (1945). 
fliig wottld m sfmtm of father bigli pot-eatlal sttoh as 
s p«r©.*ldai« sad hydmgm pewmMrn^m iTistocheaioal ©vttonee, 
69 feir B. .p&mxlA&m In tissme hms been. prmmtMg, .but 
mothm esiild m% Isslate ©m# b? ©bemteal and. easts 
70 dQttbt i^oa t&g. tepeipt, if tfee us.® of »d6x Intimtof'S thm 
-piQften.%1^1 of til# BoMal tbyTOltf mil was shomm. to be owm 
•I-,050 volt aai tliat ef tM colloia *0.30 volt. Both assnsi©^ 
' t&e bigh#'!* vsilme wli:©ii aotifmt«d »€ we.?e to the lowm 
11 
wmXm "bf thiQUTm, ' lavolvemeBt ©f the oyt9etii»-©»©-e|*tQehy»e© 
oxidase .eystea swemm to M .sml#d #ut sine.® tbiouxacll aaong 
©tligjr ©empettRit- li&s m mftmt  «a the mfgm eoasttopttoa Qt 
?3 
smxvt¥l»g tbfToid ttsstt# s'ltses* 
131 
liasf iisiag t&Momtim Iodide., lal,. 
©a smfviving tfayi-eld ti3.s»# sM#e.3 have b«€a mmi^A ®iit. 
' -feile ts SQS© dispute as to whetlitr the 
SS,,.. ani.o«i&#lQ.g¥.». ^|*'27 (1944),, 
70. moek, laSEfe- lii* <60 U944), 
71, De Sobertl« and a©iiefav4% SaaoeyisolQCT, 5g# 34S (194S5. 
fB» Lsmst %m mmmoift 363 (WMh 
73* Franlclin# heramt md Obalkoff, £• Biol. Ch#^.... 1S3.. 151 
(1944)1 fadocirlROleg?. M.. 265 
74. Franklin and Ghalkeff., J.>, .Blcgl.., Gfaea,. 148,. 719 (1943); 
iM4«* 1S8.* 39S (1M4K 
75». Kestoii, OoMmitfe, C3®ridii,t aafi Ofesripper,. 15'g 
Ml (1944). 
76.,: fmeah®l»«ip# &M Peseoefe, Ifi€oei'laolQ.irr> S4> S4S 
(1044).. 
lodia® gaAhmiMg abtlltf #f tli« thfr^ld I® teoreaaed by aatt-
tbyTOld triigs, tb®:?# mma to h& a© Qti©«tloa that the eoav@.2-
sloa of lodli© to ill-sdotffoslft© md tlifyoxliie Is iaterferei 
witfe,. The Beet iQT cmutiofi ta tvalnatliig imeli irQTk .has beta 
©aphasisftd bf tba 3P®p#rt tliat a m.pM mdlo^ 
s©ti¥e todlBe mdiusxy lo.cltii« may ^emdtly tat© plmm. la 
f? 
©ifpfflie e<iiipomiitf0 aader soae 0or-,dittdas, 
It lias to®ea suggastM tliat tb® aatllhyi'Qld effeets ©f 
tbioiirea sf© related to its «ssa of ye%#tioa wtth lodlm©. 
In applfiag this-saggestAon t© 3*th.t©«mell aad ot!ie-]r aoti-re 
, 63 
e©ttp©mts.|i Mstwrni et al... f©mi thtl la attttfrnl. "buffertd 
scjittfieag# tb© dsiig# with smmml mqniw&leuta ot 
i#iine so yapldlf tliat easels mod tyrosine eomld aot be 
iodinated la prtseae#.,. 
On the t^a#ls of the #vift«se@ »q tm asowtilatdd oae may 
e©ael»de tba.t the substltut«i S^thtourecllg iia^t gfm&tm 
pfoffits® as antlthfTOid dmgs thas ©ther typee and that ef» 
f©.rt'@ ilj-eeted towsrci the lyatliesls' ©f aeif mmhem of this 
eeriee will to# profitable.*. 
ff. li.ll.eri,. MAmmQM., ladisoa#' sad Saii.»y,. S.ei.#aoe»^ iOO. 
340» (1944)., ^ 
f8. Safflpbell, lABdgr©l^«, and losgaB., hmm.t^ 3.944, II, 630, 
mil i 
79 So«e Active Aotithyrold and Belated 0oapo«M» 
80 





fhleurta ^ 9 
lt&yltM0M5#s 3S 
I.,.I*»DlathyltM©mre& 47 
i,.I*-M-«>jG^t)tttylt^i©iirea . Q 
Phenyltbtottrea 14 
fetxaaetkylttoiourss SO 
4', 4 • -Dlaaiaoiiplieaf l««lf Ide IS 
4,4*-BiaBln0dip!ieiByl®wif0ae 4 
4^'tela©ph®ayl'-2'-Miao-6*«tlitaieyj sulfii# 53 
?9, fills table is iesigaed to show a fepr^seatatlve cross 
a-ectloa of the aetive ooapomids i»T©stigatM and %o 
illmstrat® soae of the mm ©vldeat eorrslatioas of 
aetlvlty with structure, 
80.. Whem qmatitatlv® data smllable, th© activities 
of cs©«p©ui«is have hem mmputBd t©- .a ooaooa 
"basls^ ¥is« S-thlQ«OFa«il equals 100, Otherwise activity 
is mertly detlgaatet by plus sigas lit a rough qiisati-. 
tative fflamsir. 
f .? f r T 
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larae ©f Ooapoiaacl Activity 
100 
iOOO 
6'*^-0lil#:i©^lieiif l«»2-*-thl©amc 11 0 
6-.l«l»@'»g*thloii3racil • {)• 
5»eraa0-2«tlil0Wtaoll 0 
£»Aalii©b@Bz©ie auM ©#3 
4»4'»'»Pia«tmefc@«,stl 15 
U, Qf Prepftsa-lles 
ft. «0Rsi,iersbXie iiu®b#:r ©f a®tli:Ocis b-^ea us@d fo-'» the 
ptepmmtioa -©f affliaQiltsiryi aalftdea #»;plofliig, 1» th# teteM 
two tlffereat app^©molie« &s foll©w®;i eoadeasatloii of 
0i]«pe*ads ©oatalalag aslno or subetltnttfi sMins grompg to 
f#?« the dlpli@Byl sulfiA# nucleus# aad ooadeagstlea of cus-
pomds •©oataialng pseetsi'sox grottpe^ asualiy aito© or lialo, 
whi^h oaa lattr be ^eo.nve^ted t# aalao grojps, to fom tb® 
destfftd ameltaa* 
Dlyeot siJfestiwttileii. into ilphenyl smlflde Is very irarely 
ti®ed SkS a amne tm prepaflug its d^rlvati-res,. 
*.43-
fhm aost • g»ii#miiy tis'efal f-%' mmh to th® miii©dlpft©ayl 
is tli© ©sa^dosatiea. #f a suitably 
81,82 
esptM# wltli m setlvat#fl mieft hi;.ll'le. fti# wst mmms. 
aisttvmting gsroup^ M Ifee aitro gxoup, wliish ©an lat^f fe# i-e-* 
duaM by stmmm -efelostd©, %la.. sad fafti>©ell©yl0 s«i<l,p. l^oii 
ettd water, m ©tliei' chemic 1 ia#m»s» Ayyl kalitee whieb 
imefe activatiag gs0»pa will ast »»€#*§© ®#tatli«s4»« 
If ^-^AittoGhloTQb^mmm Ib wttli so€i«a sttlfMa, 
the msyl gisups art »a#©iis#i te thm sulfide., antf me ®f 
t!i«, altyo grsups is »l»mltaa»mely mdmrnA %& gift 4-iiiti"©-. 
S4.S.S 
4-satiinodxphenyl ^-Bromoalt»l)«ieae toisattd 
witht BulSm smd aleolielte mlksli is repo:tta€ to fi@M 4,4*-» 
§6 
dialtrodiptenfl sulftiia aaoag 
ael4e heated witb aailla# give i^ssiasdipkeriFl «iilfi<l©s as 
s? 
til# pTlmQlpsX fhi^aaills®, i,,4*>»dlialiiQ€tpb#ayl 
83., sad Bgo«, Mm» SlM»» 2b Cl9l2)., 
81. Bost, fmmm$ suit lortoa, gh@Bt> So0.> 54. 19SS 
(1932). 
83» Ouliliian# mA Dmimm, Mm* iy.my.« iUffi*.# 8SS (1936), 
S4, Gabel aiod ®riA@?g,. 4opllai Sfagia, {II, S^. IS, 
18, 1489 (l1^9), 
8§, Raiziss, Olemence# Seveme, sud l^etssii,, Ohea>. 
3oo>» 61.. 2763 (1939). ' " 
8g, F:r©ffls md IfittaajBa, 41> 3ES4 ClSOS)., 
8f.» iiatfcei'gi, Ber., 36, 114 <1^51» f!©Mia«@lJS:a »<! I«M»-
kmrnm, £, prafct, Oh«.>i £^2J 88, 43S ClS13)* 
smlftde, *ay mlso be «ad@ mrnxmlf hf htatlag smlftti- aa€ aaillne 
00 
togntlmt at 160'®. llB8f»i«®tri©al itafyl eaa toe pfe» 
pat#d the rsaetloa of dl&goaim saits with g^aiia 
tides Hiid d@eo«pQslag the disE®iiilfld@8: hf wars-
89 '-^0 lag# kwflBnltmfl halW«8 will ©©adeiiee with pbenoJls.-oir-
afylaaiaes la th# ^ ^ p©sit.l#as with the #llaiaatioa of 
37 
a liyd?©gea haUm tmai&g tb« mTmep&mdUig tiaryl sulfide','' 
the miBoM&Tfl w^fMm ay© WBsk hmm, oaly 
slightly soluble ia someoMS solds; ti#ne@ ilffiestiltr Is of tea 
«p©rieiteM la ©a»flBg mt reactioog involTiag iiszonliai, 
91 81 
tateraedistes •m&h as de«iaittl©ttS|i. bytoolfs^s, aad Ssad-' 
§3 
®«yei" r-easti©a»., A geaemlly »®tto€ of Aimotiza" 
•ti&n in emh G&ms. muM smm t® b# t&at ©f Itodgesa and 
93 
talker ia^rolvtog th© adiitlss a Roltttioa ©f tbe Mia® 
la glaoial aeetle seid soliitioa t© •©»# of mAlvrn nitrit© ia 
eoB^ftati-ateci sulfwrle meii, 
A laaiqut of atilaodlplienfl iuilfid»8 has Men re-
ported eiibstitatecl tn tto© aiiiii© gre^j^ thm ooudanaatioa of 
as. titaeMirg, ^ 1131, 11S4 ( ims) ,  
89, Zleglm^ 33, 34fl (1890).. 
90, Hlltoert sad jQlmsea, g, Ohea. 1536 (1929)., 
91, I«to»:aiiii mA SiS>»'# Mt 2€64 fl8'96),. 
92, Oanapatiil aii4 Proc> Imilliun Mli.* lsl» * 
31 A. 34 fl94S). ' • 
93,, ilodgson and ,i-allc«# Qfaea> ^e., 16?0 CltSS), 
tb« »iiiod4ph@afl mmlflde with foxwiMebf^# aa4 a beter-QiSjf©!# 
euvryittg &» m-Qtim liydrogea ato«. fm @xm*pl©K.. 4-aiti'o-4*» 
aBtii«jiipli#afl aulfId© e#ii4.eas«ft o^pteolln# • tn ttie pT&* 
eeiio# ©f imfafQSiiaMetofAe giv«8 4-iilt»-4»^^S*(pfrldfl) 
mthf^Mlaof] diplieafI »lf 
AniaQAIgyyl gmif&a#8 
BmlimBS .ptoljafely feest b« prepared#, la 
ftttealj, 'by extiatiea. ©f taStabl? »e«tyla«ia0 m 
aitxedlaffl s«.lftd«a to th© e©ier«poaAi.ag mltQum followed 
hf h.fAmljml8 Qt Mdtistieii t# tbe AmnimA mmptstm&s, ' Aaiiio-
dipteai".! stt,lfl.d#s waiiot to# ctljcectly oxltas<»il to th.© stD^tomm 
b«emttse of %,fe@ d©gt^tt©tiye #ffeet Qi the oxidising agent,* 4 
avMfeej' ©f Q.xl€lSl.ag agents hsf® bsaii ©aployeii peta.ssiwM 
8,1 , . 85 S4,'95 
pmmmgm&t%0 p^tasgiM dlchy^Bate, eferoBsie sciA, 
81., 96,9? 
aad feydfsgea fe#,tag nost f^«€|ti#atly 
By far tfee ©f thmt is hytrogsa p#y,&^ide: (SO aqiieon® 
g#tet,tda)» It iB mt ©aly isl«aaffr,, aoif© sapid aM ©cuivtaleiit,, 
tomt it i,s mom selsetiv© Im Its ictloa, Alkyl 8,id#-efealBe 
&2m mt tticiised as »ay easily oeeiar wtlh the &thm ©xldlsiiig 
94^,. StTlM^x, Struek.# aa4 mrnrn, .So#,.. 
2060 {X830)* 
9S., Bmhlm wwi llsst©r%, £» ftgg* gfei®«,*,« ^ §62 CitSB), 
96.» Hinflberg, Ber.« 4g.> i8f (19,101; Pnn.faei'a*, £££•• M» 
1407 (ISlcTT" 
97, fte 4r««€®^ anfi El#ldsi-#r, £«, Jg,. ghea.. goo., Sa. 3621 
(lt40)* 
ag#atfi a».©d. Acetone a«#tl9 •miA. ax# latmlly #aploy©4 &b 
BQlWB&tS^ 
fhf Qtfeef geoisral spp^oeohes to tti# gfiitli©si& ef a»lii©-
dlmfl stilfoaes at# ©©niieiisstieiig of appropriately substituted 
:©«p8-iiiii.s to give th® wise ©sapottEdt tireetlf or tiieir aesri-. 
at®d derimtiwe ttos« adMsnsfcttCfiis whose priaaxj proci«Gt« 
ax-e gmlfoiie® &©» wlilefe tli« miuQ mmpmmAB mm 4®ylvM,by 
daelioa ©r 
4 ai»t>e® ©f ftpplioatioris ©f tfee I'sledt.H-esmfts or ?eIat©iS 
r-eaetloas ha'r® hwm FTO» ^aG#taaii»ob©o2eiie8ulf:cjiiyl 
•ehloride .and gtee'taallt^e ta the p»8«ae.« of siAftroias aliwiatt® 
©iilorid© ttoe f#.r»atioii ©f 4,.4**^tmeii'iyl.astn©diphenfl emlfone 
•88 
is elaiaei* Oa@ b»ti mmpmmte must hm^ aa. amino or 
mmtf'lmlm- gro-wp t«j faall.ltate the #.eaotl©a.. wiille aoetaail-
ide Is ii#r«l.y ehletiaated by rnHtmfl eli.ioj'i.de ia tii® presenoe 
of siwlaw otoletias* W as® thioayl ellorli# la eaj-boa 
di-stilfii.® Ctetfm#til.d»«tha»@ is maul table) ^  €,4»-
dta0@tflaBla©d4pli«»r.l -SttlfQxide is ototal»ed, wbicli can i-eadlly 
99 
fe© ©xlilt@d to til© .©©rrespoadlag Balfoae,.'" ftoea myious 
h-alo-t alfejl'-* ox ttltrobeag«i«ettif©.nfl oEisrldee ar« lieatM 
at lilgii with mmmtin m thmlT 
^mMm la ths pmmmmB of ferri© elileri<l% tti# mtmBpon&ing 
S8, leresgty and. ielfg Swag, Pat,, l20#0.2i £Wj 4», 46d0 
99. Sugasa-wa sii€ Sakamit £*,. S#e.. Jap.aa» 80. 32 
(1940).» 
100 101 
sulfoaes aj*® esM to h% f©med» havAQm and Robson • wer© 
a4>l« t© saootbli' mmdmBB '^lil©rQ-3-altr©be»^«aes«lf#»yi 
witb ebloir«b«m»eii# In tlis prtseitee of aliralnia. chlor-
id# to fom 4.|,4*'«4i0hl:0.r$'*S»ii|t,rMtpbeiifI sulfoBe* 
4,.4*-3laalaod;iplieayl eulfoa® hms b©©a pxtpaied by the 
aatastloa of 4-^4*»cil8lil©r0tipli«iifl. sulfons with 28|S ag^tteous 
masoala at 300msiag Qtijimm toreaMt ani ^cipper broas# 
' 103 
eatal^st, • the ehlore •Mlfon# asy be pmpmM by tyeatiag 
• 103 GhlQmhmizm^ with smlft«lo aeid high teaperatwe, 
tke prodttct si>-pe«8 ts b# by tli# setlom ©f sulfur 
ttl-oxite aiKl m% by csoi>d«ieatl«s of tlie tfrasdiatgly for«ied: 
s^lfeals • aei-i witb tl*# &yte##«rboii» 
fk,® mmt geMsjally ttsefttl mwAem&Mlmi a-etloil for laailng 
dtsryl sulfones Is th© nondeasstioii of th# mlt& of aryls-al-
fliiic aeldiB witia a<itlvst®d fealobeszeaee la -rarlous felgh boll-
lag fli® sttlflaa-tss air© a©t quite so 
setlire In aetfeatb#©!© as %li« ®«mptl##s|. IhetifO'i"#,, 
m«ttod Qf ©h0t«« aay b# to %akm tfe® &lte2rast® I'Ottt® mploying 
100, amisiiann, ®©r.. Psteal, f01,iS4 4,, 08 {1S42J7. 
loi*. MuaQU and lebsoR, I3hea. S^*f 242 (1937) , 
102. Reymamn pad Figser, Ghem, Soo>. 67> 1978 (1945). 
103. Feyey^ am-* IM# 339 (1923). 
104. todon, Oh^. £tge, 220 (1936), 
105. Hoblia, Wllliaaa, and Misfs&a, £, 0b&»« 63, 
1930 CXB41) 
•48* 
»eroapti<l08y aoi. mta, ts #xi<ii8© the t© 
the still Qii#s» 
feliio' attlfoiies limv# l»#ea pT^mm^ by tlie setioa of sul-
flalc aeid.B mi p%mflhy0LTmflmwlmt whlefe yielfis the 4«s:«iiio 
©oiipsund/®^ aiid fey tte# mUmi #f arylsulfoala acids. 011 arif.l-
aaiae hycla?o©}ilorli.f.s in tto ptmrnnm af ptoospliortts peatox-
106 
id®# 
Sitilfialo aotds,, like tb© Bsyeaptlits,. reaet with dia-go-
a.lwi salts iomlMg ciiag0«'alf#.ii«s wliieli daeospoae to sulfon^g 
#11 heatliigl hmm&f tbs teactiou sems to liava foiini little 
ms.@ m a £i«an.s ©f tfiitb«.«lsiag m%.mB.Tfl emlSmm hemnm of 
107 
.?«atrangemeiit# whi#ii mmm m the itagosttIfo.ii€ d0eo.fapQses., 
file «as® wltli wliieli »iil.fliii© m%AB midstgo l,^4»adcllti0n 
to q^mnm has bmn utilised ia prepitftag a.aiii©Aipli@iiyl 
s7 
«ttlf0IW|g, 
Iii|©«tmbls .SQlati'Oag of 4»4»-4ia.aifK5€ipliftnfi ralfone hsve 
feeea prepared toy iatrotfueiag gttelk iPat»-soltiblllil»g gro-aps as 
tba oa.ytooxyaef'laMld© gr©iip» inte the K<3l@0ulii., Wmt 4asta.iiC8, 
4,,4**il&aiiiodLtpbesfl gmlfoiie @a with ethjl oxalate 
and subseouently bytoolyied, fi@.li,s 4,4*«'l5lgCsaJ'boxyfeifB8,aid0) 
Aiph%nfl sad trsataaiit with aialonfl ofeleride gives 
108 
t'lie g!orr'esj30.adiag .a®@tasii© dwlmtlt®.. 
106. BBJAiBTgm miA Ri.ilag, SS£»»'1S {1I»1K 
10?, Hsatgseh., Bea?,.^ 3|. S36 Cl898), 
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o©x# generally umt^ the ?©satioas of 
qmXmmline are ala©st 0Bti'3r@ly eoiifiaed t® tbe wmotlwe 3-
aad 3» positions. 
I? 
fmtiipxaliaa i 'M}  a %ase# a&y b# 
psepartd toy tfe# #©iid#asa.tlc»i of ^phmuylem€imim% or its 
hytoochloriA® with glyexsl oar Its ioiIImp smlfit© atdJltioa 
product^^^ Q3t toy ©0iii.®asi,ag mt&obol mO. ®tliyl«a«aia»liie t®-
g@thm %Q wMefe i® tbm mMi@M 
113 
to <i«ttt©xaliri« witto fotaaslw fetri^yaalie#,' ©r by 
thw i##arb©'Xfls%loa q«iii©xal.:tae-a,S-iieairl>sxylle aeid "by 
lis h-satiag wi'th sttali., Qminomliii# la statole la tte pwm@nm 
111 
of imtmsMiwm €lolar©«at# &mA. holling suafiifi© aei€, 'biit it 
Is oxlttged t© pyras5ine»a,.S-.ciicarl)0xylic aelA try alfcalin# p#2r» 
114 
«angumt«,» 1x0 reduced t© the 
113 
t.©trabyd»o Ijy eMlaa sai sloobol qt toy o&ta-
111. Minsberg, M.0 (.1884) j JC©m©% SS5.»* 17 Hef,.. 
5f3 (1884), 
112., mmz sod lis, B«y... ^ 1194 (1887). 
lia» aai HMph3r@y, £» Sec.,. 645 (1939) 
114, Gatorl«l^&iid S©na,. -ii# lm7). 
"•SI** 
lis 
1ft lo hydrogeaatl&a ova* ntekel .at 160% sad to tli« dttiy-
trod®rivstiv®s hf s-.tmaa©«s ciilorid©, wMl® sMlm stdLfiAe hm 
IM lis,., lie 
a© ©ffe&t* • fh# -lifa^fuiaoxaliiisg «r BltxQ.i.at@d, 
fhm muAmsmMlm o-f ^is^fldlamliie# with l|>3«»di©x:© mm** 
p#ttade t©. ftv© •Qttijo#x&llii#s. Is a. -wmxf gmmml «id useful 
r#a«*lo% the *#aetlons b#l.iig mxf ©©itpl«%:# 6v®a at low tew-
117 psjr&ter««,. Bitts- b#asil m dlaioetfl field lh« TOir3?espoMlag 
t.,3*-4tpfc@af 1 m iie*im%.ives, ^®gp#©tif«ly^ oxali© 
XX8 
mM yields ?»i5-dihy<iroxyquinoxallaesi dihydroxytartmfi© 
llf 
a«l4 gives tb# S,3-dica2?boxfllo acids Cth® asefeaiilga ©f 
thlM Is m% »o siiaple as tfcomglil by tb© eytglasl 
US. 
")» and ©mli^ mtBxs x'sa-ot t© rive fbe 2,3-
120 
€lliftr@if t© mmtlm a f«w #x«ipl#.s, ^ile tl»© 
ptiMEsy ^aryldi«la®s w&mt •iroadily witfe a»»ill«%oR#s, tfa.© 
I-m®noalfefl m sfyla%®t feag.#® s#aet t© fmm fl.yst the anils, 
whieh on treatment with mtms% yl.eM aitkes' tfa© ®o-Qall©d 
gtilbasoniim salts #f the quinoxalln»® m tfea taiaQxal-iiies 
t.li@ffl8elves> or tai-lfstlv®# fey a e©«pl#x r@a»aag^ 
Hi* Eckert arid BeBler, mw* pst«at^ 4S5»1CI1 SlBSS.** 
,11^ olS (1930), 
lis.# RiuBhrng aM ISalg# MM.** 1Z» B18S fl8©4|\, 
llf# (a) Hinsberg, Ann.> 337 337 (1837); 
(b) Hinsberg and Autenrieth, Bar., 85. 493 (189§), 
118, liiosbej.g aa€ Pollak,, £#r..> 2S> 784 Cl896). 
Hi. Oiiattsway, SM Hi^:teey» £• SlB* B45 (1939), 
130. .-.Meysr aa€ i«.eliafe^, .fill.*# |1» zmo iXB9Q}, 
•meat# ispending 011 tii# sabstitasats of tfae »s.l#ealeg sad the 
3.3,1 
eon44tio.iis ©f the section..,' 
Pyrmvie aold teset# wi*.h ^plieiifl#a®d:iaaiBas t© giwe the 
122 
a-'teftroxf-S-^etliyl A#i',.l¥att¥#8, ant sllmm byd^at© ygadily 
12 
eondeas#® witii tkm fo» allaxaslnes ^ Cthe f©»ila© given 
fm til© iott^tasation pt-Mmt of alloxaa- wttli ^plieiiyle»@' ii» 
122 
aala® Mlmhmg €mm mt appeat to fe# ©ei^ree-t). 
124 By mti.liiiag S,.i«^i.Miaeiniiiiollfi# Llast^r Ivms 
wey® able t# pj?©i»re pf^ldoC3,2«f)quiao,Eallii« «€ It® 
dim®thy 1 4# i^iratlT« ttoettgh condeiisati#a« wttfe glyoxal. and 
diaeetyl,. t-espectively. ffaeir .i-«©xM©s we^® ^readily 
^ tirsatffleiit witb hydrogen pe^©xM© im glml&l aestle acid 
soltttloft* Tljsy wer#' t© pr»pa£s sia.ilar ABtlv&%ivm 
ft'Qm f.^S-^dlaainoqiiiiiolia#^ pyesnaatoly hmmmm of the w#a^ 
115 1>a.si«ity of iim 8»mim $iempl h©»v©:e.a. leashsw j||, 
wmB- afel© t© mMmS'B it with aor# highly Tmmtlm pliemn-» 
thJOQaiaoBS, ftoa m&amall.Q a@i4 aad 5, S-il^iaoqulBoXiu©, 
3»'byti'oxypyrii.dCSsr3-»f)qmi.iio»llfi#-*l»©a3*'fe9xylto acid lias tee@a 
. 136 ptepsrea,. 
lai,. Bmm mA m.m^ ^ (X9S3)». 
1S2, fiiiisberg, 293^ zm {1896), 
133. I^^Usg, ^ 2364 Cl891>., ' 
IS4, Masker aad lvaa.s.« £, Ghent. if4 C1S46), 
las* Renshaw, frl©€»stta.t s»d §aj©w8kt, £*'M* SfeSE* .^S»* M# 
S325 |193S), 
126. lauffaaaa and'&lleir, ,3.i26 Cl91f)  ^
•§«K^h©3cqmtaaa# btas tis©«l to prepare m tMtisml sertas 
©f f»iaoxaM-B©s toy mmAmrnmtlm with smfestitttteil 
llf ** 
.€i»i»e-s,. Pia«thfie»aj?'aaidi#ii@ mde*.g0#a «oadeMati©a with 
^phmnflm^lmlm to give 3-liydi'«iF'»3*-C3^&y€t#Xf*4,,6-4.i»®tliyl-
toy ol#amga. of the ©fsil® WmA, la* 
138 Btm4. ©f fleMi»g ewarophemila#®*" 
B@irtvativ#8 of ®-^iO'XQ s^mpomAB mA their rMmutiea pr©-
139 ll?a tmts* siaeti as o^-laoRltroaokittoiie®, • a-obMr©lE.#toB©s» 
^ I30a 130b 
^•b-i^oao-p»o*©«8te^mi ant 'arflQliie all aay yi©M alkyl 
falaoxalla,## when witli ^ajryMtaata### the extra 
hf&mgem. %toaa., if b^iag toy at the 
expanse of e©«# «f tli« jfeaiitimg mlztwem, Isonltro-
mopmpi'^phmmm is r®p#3rte€ to b# ma «*e«pt.lQ» In that it do©» 
131 
mmt seaet with ^pfe«sflfwi»QaMa@,. 4^01\ie0s#. aad-stla©? 
SMgsi's -reaet witfe j^fii'tafleaeilaata# giving 3»t«tirsfeFdTOXfw 
b»tf iqMlaox&I ta«s.». 
la iiiEereetlag a-Aditios Qt to Qjm&gm 
133,154 
t-sk.#s plae© re&€tly 40 gii^e 3»i*-di.attliiQ-cia:tii©ssliii©» 
13f, iesk@a€«a, B#lv> Ofalg* MM** M» (l®ii). 
laa* fii#s aM Bmrt0mp Mn,, 443. 259 (1925), 
li9, l0tteli®3r, 3085 ci91s), 
~ 'wpwnninp -wwippMiw: ^ » 
130. . (a) Conrad and .liook, Ber., ^  120S |189S)| 
(b) ris«sh@r# lg£», 2^ 719 f l lsi) ,  
131,. Bmmtt mm. WUUm, J, Qhrn,: ^oa,, mm (WBB)^ 
1.33. Xaia sad Bar^ 8iS (1034). 
133. lladitt, ^ (1885). 
ISfi Crippa • . has reported an ttiiasml reaetioa wli@r@tof 
v«taa». f^a»la©sso €etim*i¥®i r®a©t *lt% ae#t«pb«a©a# at 
165ia til# presaaee ©f a smll smmmit Qi hy^ro&lostlc. 
^aeid'-oatalyst forstiig gmii^^saltnes wltii tto« eliataatioa of aa 
sryiOTiat miA wmte?- as fellows i 
fb® f|:i*iaaxalla® .»»y then bm oxMlsed t© a 3,4»^:Miaoii# of 
p«|i:lieBfl-»l:,t-"»ap'%3koqMia«xslin# with ehmml& mM Im gla.ei&l : 
ae#ti© aeld asd G'mdemmd mltb e^^pkenylmMimimQ to tlie cor-
refipsaSing a«lae». 
fhe 2f-.iilti'#|jfaeafl-i»*»iaoalipliat4o selda* wbm reducM^ 
yield t«§ttb#tltmtM»3-liyii'©2f-»dlbfiii'6tiiino*slla®8, whloti M@ 
sis© ©'btaiiied toy tii# conderisfttlea of o^pfe«Rfli.i3.©4iwlii@s with 
132 
s-halQmMpbatle asids,. 
An iatei'tstiag ©oaA®a.satioa is that ©f ^••altTOsoplieiiols 
with acetaldehFiie mad mmml& ©r prtiiai^ aliphatie aalnes to 
gl-fs 'liydroxyAl&fdi'ttiiiiaexaltaes oi- •©x®t#tMli-yteocittiiiomliii0ag 
lit, S-ia&Mm aa^ •Seli»at©% 3^ 40SS (imz)  ^  
ISS. Grippa, .UtiJ. SM» iMl*e §!»: 230 (1939) | ^  301 (1930). 
•"•SS* 






I C H O  
-+• 
the IIS© of foi*aaM0tiyt# iastead ©f, ae«tal4«feft#, vaults In %hm 
13? 
f0»atto» of the bis|2-»fefdroxycUhyclir«-3-»qttt|io«lfl) 
The condensation of j^aXflti©!# with slkyleaMlMiii«« giving 
112 
tetfabfdmqmlaoxaiiaes faas alr«scif totem aentioaM* 
It bas •&##» possill# t@ rfisolv® th# various st^eolsoffierie 
hmm ©¥tatii«i by the mAmtMn of 2,t3«d3.si&itttiyst®a <i'ala0xa-
138 
lla«@ te tettaJifdf© ,a«i«g». 
lli©a S,3-dihydroxyi*il.a0xallo# Is btstt^ witfe pliospliorus 
118 
p-entaehloride, tli# 2,3-€i!S^lcajo-O'sapowa# iresttlte, whieb 
WAdmg&m a -of a@tatfc#tieal tFaasforaatleas, flien 
ii®at.©d witli al©©lioU.c saooala*^ it gives m 3-.elildi^.o-3-a«ino 
134 
€®3rlvatlve* mdm mme tmstlo- <ioiidttl©as the 3,B-'iiaailn© 
139 
derlv?-tiT© t« •utotaiaM, hikmlme tb# tts# of »ttiyla»lae 
134 
yi#Ms S,,.3-M8C,l^©tfeylmatiio)qtttft©Eallit% aad with airyl'* 
Ueti. Patent li6,S6.S 136, Lange, 42, 5f4 (1908) | 
/?he». HiH,.# 79 h 3.589 (1008 
137., Lsttg®, a@r.. mtrnt m%l2f /miea>. lea|r., 8|_I,», IW (191#. 
138, Bennett m& dSbson, J. Chetn. g^Q>. 123., ISfO (lSg3)| 
Gibson, SAM.. 342 (ISSTJT^ 
139» St#was, Wfimtm-0 m& lolf, £• SIS* i2S.*# ^ 1035 
- (194®). 
140 
mines til® •esfrtsijosillag i«iFim,tives,; 
litli t# 3-dteiilo.»qttiii©mlto# tli# sottwa slteOEtdes reaot 
flTe tfe# l»atoxf 3-»ehl9f© maA the 3, i-diBlk-oxf tty.t.¥sti¥es'* 
fke fGmm #f ttosa® #sii thm b« witlfe .aaa®.»l» proAwelag' 
2*«,l»;@Xf-3*^asln©Qmia©mlltt# ©? m, siifeitttrnte-d saime ooipoMicl,. 
smei as ai0«tflsttifaail.aalA©# to giv# tMs •e^si^espoadlng qutm^ 
139 140 
•©xailae^' ' fb# phmm%^:m y«a«>t in aaale^a® fashioa* 
Oa th© otfe« tead If 3#3-dl»4B»qTiiaoEallK# la h0at«d 
wittot a«iii«oiis hydroohl©flo iieM, tb# 2»"-&-fctjroxf»3-»&aiiio and tfee 
133 
3, 3»dihy4TOxyqiiinoxaXi.a#8 f©suit* 
fhe i-a«iiio' a»d 3*«&y43r#xy-»3-«'«arb«fl,i® miAs eaa b® pr#-
pft.rM la. a mw^m «f ways.. Bi® applleatt«» ©f fite Hofaaaa 
d&gra€alt»a r@&e%i©a t# 3»©a]rb@«e4iwainoxsllfie-3-« 
cartooxylate# ot»taia«# toy tlie set ion ©f s*#ata oa tli:© 2,:S-
diesrboxylle aeld «tatoyi3eit«,> yieMe 3-.aatiw>»^.3--$aybeXFQttlii©*-
,, 3.41 
a3.ia% wlit#h aay also fe@ otitaiaM by titgi^pre^sar# a»m©a-
1^2 ©f all03cagiai!» ' Oa. ttoe ©thei- baud 
teoiF<ittladmltB« results froKj hydro lye-tag allsmilat wltli" 
TPP IP.'^ TsP 
soiim bydy'SEtie, • lyti-olysi® of alldxazise with 
wlfairic • aeid gives S-aiiiiiijQttiiio.xaliiiii#. whieb 
©an al8-$ be ototsiaed easily by t-h® d®e«to-oxflatl9ii ©f tli@ 
142 3-»0arls@Ef derlmtlT®# 
140. ^©tiairt aad fiui»gS"* £. Ohea, Soc., 434 (IfST). 
141. 1655 (1895). 
14S^ Vietjlard, flafele*, aad Iriokeoa, M, Ohen. §8,. 
1S57 (1944). • 
Bfoiilnatioa of 2,3~diaethylouiisoxallii# ia aeetle aetd 
gives m% 8.<^6s?,8-%etral5rocio derivative as hm t>#eB 
hm% *^,3-114 C^^dtte-0a©a#tJi|'l| qiiiaGxalla© 
sifestitatA^ea iato tli# astfefl groups,, flis dtber 
144,145 
«,«»alk7lqiiiaoxaii.nes bstia^# stalla.i'lf, 
ftt« aettv# ii#tiiyl#ii© -gro'aps of auxnemiiaes 
ip«mdilf esn4@iie» with mrioits sy0®fit.S.e sMelhydes la the saii« 
14S 
aaaiier as QaiaaMiae to glir# the stfiryli|ttiaoEaliiits« 
146 Ogfo and Bergstxe® haw pointed «w,t t&at memwMng to 
the saaonla syst@M of •talB&ialia© «a.y to« r®g^,rded 
femsllf as aa asiiOBO giyoxml., fhey h&we fttrthej' pQ4ot.e<i out 
mvm&l ittteipestiftg aa:-logies ia support of tbelr theale and 
tevtloped BmBml mm reactions osi that 'oasis., for lastance, 
fttlmoxalin# &Mb qm two a©i#c»lee of soSiuti "bletil-* 
fite, and it acMs ©a tm MQle&mlm of hydTOeysaie' aeid to give 
Ir2.,3-* 3-dt-eyaJioqtti.ooxallii«. By. sdtltloa It 
,r@aetfi lul Iwq mQlmulm of a SripiaM -resgeat, sad m mb-
sgqmeat afMioaolyeis yielis th& dl-fiiiaooo di-ee@oiidS3fy aleotiol, 
tetxabftoo-S^S'-tlalkfifor myfl)-qiiiiioxali»©, iflth mmnlvm 
p^mulimte^ quimMsXim Is ©xldlstd t# S, S-ithyfitoxfqMiaoxa*-
lia®, tlie omit© stjiil.* fltli pi»tas.ei« anldSi, guliiom-
1.43»- l©ad«ie«-o,% gfaea. Soc.^ 466 Cl930)» 
144,. Bezixistt aai fllXls, IfOS (Wmf. 
145., sua lillia, 19S0 Cl928|. 
146• 0(;g and B«Xg8ty#B, £. §0:0,^. 53.. 24.&, 1846 
(1931). 
li»e -gtws the 00aipl«x flaonjtoia, aM f^rhspa 
m^um^ qiiinoxaliii©# this may fee re^ird#i .as an 
mtmmX mmmmQ: teciM«Etal.ly., 
Is best Bad# by tli# #f t,3-»«4.ieiil©,i'&qiuilii©xaliii« 
134 &m.d .2,3*»di»ia©ttt4-iB#»ll.ii#» ' By the 8a»« reasoaiag,. .2,3-
tichlorogminexslia© is aa aaaciii® oalyl- oblanpld® as I® e»p-lia-
sized by Its pmpmMt%Q& f»«: pbosptow.© tmhXoT'M^ aod. 
lis 
t-lie illifdtexy ciMpomd; ooa.s.#qm«Ji.'llf^. it i>#aets ®ltli 
aaaoao a.lsiolislt, tlz.* ®iil.ii#St filing tbe «*»# gfltsi-s, sueh 
fts -Q^phmflBumthflmB ©xaalitne Uy OQndi&iisatl^a with et.hy-» 
lea#dla»iat. (B«e als© fef,. 1.3€,,.| Hmmvm^ lik«- dlsetd 
elil©stdes., .E,''S-ciichlo^QQ«iii.®xal4a» mmetm filfb. two eqalv^lentg 
©f m alk.yliia^08ii» t»all4e, thtt tins to yt#M m. wmuom 
41k©t0a© m g,3«44alfeylQiAinoxa.l4»#,. fit t» s resafkable tmt 
that plieiiflfflagaeeiai toifoaifte will not Tm-Qt at all.) fbat th® 
dla3,&ylqiiiao.xalitt#a mm latest sanoae .tt^ik#.|oii.#s Is fm-ther 
€EgtsMl®lifeci toy til# fftOt tlmt potaisiia i lae In.llgtiii amffioaia 
adds to t.h« eael iQm of S, 3-di»©t.:liylqatiioxaliBe giving a salt 
w.iiCh i.s readily alkylated wl%%. alkyl liaH€#g Just as »e th© 
l£.#toti.ae Wi€#t sqttlmleat «ly«uiistaa#eii* 
tiicldeatallf. It womM appsa^ that tli« ooiiAeiiiatlone &f 
sldeliydea wltto !B#%hylquift©xslia#s lalgbt be t»^wA%A m Olsisea 
goadeiisatieas @.f th.# aanoai® systea^. 
Finally E^S-diplienylquinoxaliiie is %o 1j# .jregs^isii as a 
lis 
sttbstltttted m»ia0iio beogil* wl3i#ij Xtm sfathmlB aaft It® 
rmdox imtmrmMwerBlQas with dlhydToquim&MmMm aad the 
hydroqulnoxaltaeg wmify^ Ts ©ciaplet# tfte mmml&gs'* ^Sg ami 
B.6rg8t^oa. wexa able: to s#0«re e,irid<sti©8 for an aranioiio feaasilie 
asM rearraagstaeat of 2,o-ui|»lieiiirlo.itinoxaiiae' with potassiva 
aaiide tii ll.qitid i^idalm# alttioiigii '%b0f dM not irrmomMf 
€sta.bltah the of ttsetr product as S^itiytoo-S, S-
dipheayl*3«*aai ae-fttift© mli iie* 
In '•lb® eh^iiotherapeatt© pmpertlm of 
* sulfa" ciuinoxalliies aewmml have toeea p^spareci by mBtbeds 
13^ 1^3 
alrmcif .outlined, S»S«lfaiill:asMoQtti.iaoxaline has 
pwm^A very effeotlve la te.seterls.l. iafectioiie. It has the. 
unusual propertf ©f being wmy aMwly alimim toy aaitials 
SO' fhsit aa #ffeott¥« Islouci mxmmtMatieu ie emilf m-alataln€i 
hy lafregueat a#aliii.stifatiQ,o,, 
Ml Spoerrl aad eo-woifkeri. hair® pyepar.#d sous «iiiliiox.alin0 
analogs #f psmquia®, lo iafoai^txou Is mmllable as to tlietf 
olieiiotberapf a le activity. A mmy esymlm 4ym o.f quta--
©xaltiie hmB U&m p-raparei by mmms. «plc»ytog mmy of the 
148 
oetliods Qtt.t3.i.fi«cl. im lav#stlgsti©B as photmemeitimrmt 
la Q'lmmtng Xt sliould b# notsti that eoad.@a8.itig .£«pb#a.y^ 
leiieiiasiae witii mi-4.%,km%onm is frequently a very goo^ setMd 
14?» Gawron and spoes^i, £. M, Ohea. Sog.^ 87^ .il4 (3.946) | 
l/iEBoni aad Spoerri, 67, 1652 (1945),. 
14.8, kx&m sad 0o#k..,: J. mi«. Soo., 48S 11944)1 flO (1942) | 
.394 (1943)., 




fhm ll.t#x«ttir« ©a th& pyrl*l4tiie is ®xt^»®ly 
vol«Bia#ttS, Im tMs fh# lal»#r&to^i«« of tb« 4#psrtii#ii% 
9f <sto®«istry ©f fal@ alea® Mwm eoa%3ritetit«<i ow&ie 
hmAxM aM •tighty paptrs* Tiigij *#f-k was toegro l*y 'WM&lm 
mad sTib®©qia©a%lf 'lamfriat ©a fey T. B» itai. also toy t«»© 
©f lst=#r working «l8€*k«e«,. Sine© tfe« early pi«» 
a«ertng worl: oa pfyiai4l»®« ©f B«lir«aAj 1,. Fi8#h«r,. aai 
th# fal© gr©^ toae the p-xiaeipal mnttXh-mtQW to thiB^ 
ISO fi«M. fh# lat#r«st in tbe 3.«»tlil0«rft@ils mtil very r'®* 
#eatly hm tet«» largely to# t« tfe# fa©t Iteat tli©y eaa, to-® 
readily eeaverteil toy 4#s.tilf«ris«,ti» t© tli@ l@ss r#&dily 
©fetoinal>l« mraeila, whisto are oi iatar^st hm&ms® ©f tfeeir 
ISl intimate c©nn#oti©a with mmf .asttixslly oeeiarrlag sutostaao#®., 
Oonsid®ralJl@ •ooaftiaioa ba,® «:Elstefi ia tfh# litemtmr# da® 
t@ differeat systeas #f m^hmtmg Wm of asaeil 
CX¥I).» fb© two «ost ©0««©a we# tbat of th# fal© gr^omp Ctl^t 
oa« vmmd fey Beii«t«ia) Ca) sad tteat aow p-r«f®rr©€ toy 0h®»i!esai 
14i. larrw a»i MmmmB, gelir.. 0hi»> teta. ^ llSi (IMS), 
150» For a list of early papers @f this group, s«# 
Johnson, Peck, mA Ambler, J. Ab, Ohem. Soc,* 33,* fSS 
(1911). - • » 
S«irt®w« sM. Ofa»is©li®8 fisatelblatt Cb)# wbieU i® th® o-a@. 
la lliis It will to® %hm% %h% ajid 
§•»• pssitiosc ay« til# mmm fey either i5.@tfeod» 
A H ./Vs \ U 
I II I II 
HN' sc./ t  HN^ -^C// 
(a| Cl®%® fe-rasi 
If! 
fwe ge:»#ial lim*# b«@a «pl0f#ii tii@ psepara-
tidii ©f tte- 5- Mid 6«a:ikyl<ai^l) sitbstitttted i-thloursells* 
1 
B0tli iijwl¥« til# 0®M«asatloa ©f p-sx© »s't«rs irltli tbio«£#a, 
X53 154 I-gufestitrnted ttil.0ii3e#ss,, m •S»slfcfl*isstlilew®as'" gtvtiig. 
tii© S-thlouradtl% I-snbstlt-mtet g»tlH©ara0ll.% »M %h& 2-
all:yltt«r©apt9-»4-.fey<ii?®.*fpyi'laiiiaes, ,i'«sp#otlirjgl.y, fh@ flipst 
a#tiioci eoaeists ®f ©oiideasAiAg tfe# tw© e»Bp©s:«»ts i.ii tiie 
WI4 For e. general diacussion tjiid a partial review of the 
oheMistry of tiio pyrimiaiiise, the reader should eonsislt 
tne chapter written by T, B, Johason in Gil^-iPn's, 
''Orgaiilo 0beriistrya'* let Mitloa^ Joha Wtl©y .and Sous, 
lew York, 1S38, aixd J0hii80ii|, 3, and Hslm, Ob#®.# Rev«> 
13* (1933)» 
XSi, rnm^m md MeFarlaad, 9lie». 43^, 105 ClSOt). 
153, . BateeiKl and lesse» Arr* -528., 348 Cl^3)» 
154, lh««l®r aad le^riaiit Ohm, 4.,. ^ 484 (1903), 
pres@a#« <if m aelt eatalyst smh. as liyifsdhlojic aeid, 
ffel8 a«t'i»d gi*©s mmsh pmTm yieMe aad Is tli« less g#iie^-
allf app'li«abl« of tfe# tw#, fhm mmnd «.©tted employs sodiM 
isa ®th.oxld@ in- mi©oto0l.,ie as tli® ©sMeaslag agtat, 
A TOswekatsl#' ^artstr Qf .p-oxo estef«• h&m hmm 
fm Instan©©,, ©tbyl. p-©»p^opi@aat.@,, f0»ylsc@:ti« -mtm, glwmB 
156 
2«»tfeio«*aeii Itself, ' wMl# tli© tmmflmmtlQ 
giv© t.lie ©©y^^ipoiidlBg 5-s«b«tlw#i*2»fbiowra0ll.« wltli 
' IB§q 
%hiQmm^ fb® p- aad :|-^xf>pi'O|>l,0aie 
in giiiwjrai# seae* f@jr«4% S» and &t6^s^stitttt84-2-
ISf tkio'uxasil ' " th# elaplast ef tits 
&i esters, foraing S-»m#tliyl~2-»tfel#ay&©ll 
witli ' Mhfl ^j^.^<-€i#tbexF-»p«®x©lb«t|ri'at© bas been 
eoM©as«il with tliiouKe#m tmA&g g**tfeleiMeaell-»6»aM®hrd# 
diethylaoetal# wh%eh earn b© bf<l?olfg®d to 2-»tbiotyra0il*6«' 
158 
aldehyd#, 'fhi-d IS: tk% mlf amllmtelt attliod tm preparing 
tjaeaoil aMehyt®®, laeitentallfii this saeettoly mde:r-
goee the «siiisl Oanati'iiiir© tifa.ii«f©r»attOB gtviag 6-*feydTOxy« 
155. (&) Mst^ tea,,. 336.. S Cl8Sf,)| 
Soan and Lltten, Ber.» 66. 1518 (1933); 
{©) Jobaaon and Ambelang# £ .  GhM. Soq.« QQ.. 2941 
(1938). 
156, meeleaf and Bristol^ SME» £»# M» ^'58 (1905).-
167. (a) Johnsoii aad Bailsr, i.» M* gfce»* &E«# & (1913). 
(to) Johnson &M l«:«tagway, ibM*# 1Z» (1915), 
158. (a) Johnson and Oretefaer, ibid,#. §?» (1915); 
Cbi Johnson aM BahmeAm, 1989 (1931); 
(o) Jolmeoii aad Sohroecler, Sfl 1941 (1932), 
158© 
saA 3-tlato#TOtie aelt» Itliyl 
diethoxy-p-o,xobutyrat«' mtAemBM witli tbioaf©a yielilag 
iS-ethoxymetfeyl.*i-@t'lioxf«-i-bfdriii:?PFjei®Mta©|, ant Aimthjl 
p-ethoxyeuociast# f»et ieslatM) ©a •yeas-tioa with #ttoflieo-
tlil0«e.s gave S-®tiiyla#ifo,apt#«*5-»«%,lioxf'-#*@si'%©tfc©xy-4»liydx®xf-
lS9a py^taitime'^ W%%k •®-fsr«fla«ec.iRst# an4 miQuyea 
•or aikfl,t80tfaio«3r#as CQyr@spondtng 2-t&to qt 3-al&yiaei>-
ISO 
empt€^5*€&?li#tii#xy«^®tiflttfa©ils toaw %mu elJtsteed, 
la soa# ©ae#«,. tbi iB£#mediat® t© "b# ®xp-e#t©d in 
@©Bd#asmti«a» ©f ftstere was laeimted, Fof' ®x:a«pl@, 
f'foa @tiiylls0tMottr«s wd •®*®thyl,f®Myl.so<itie S0'«® 
i59b 
•a*eth|rl-|-iaoet,iiyitfcl,©ii?e'ase3ryll© sold »§ f©»e<4.' 
64 Aa-<l@rs©» mA ^%hm@ la a pap-er AmMmg with the pt-epata-
ttaa of a serlts lio-aologous 6-<falfe:yI-»2»»-tliiomfaell8 
pmB-mt m. mmXmtlm ®f vmTima a#tii©fis iow pmpaslug 
•est®ss» 
la aMition ts eettiri sow-# ©le-gely related mmp&miB 
hmwe b#©ii mm&emB4. wltia tltiettseaii, Stliyl. »-»©y»©-p»eth©xy-» 
aoi'ylate giv©# 'g-.tlil©«*^5-omtbetb0xy-'6-'»iiiepfiflaidlR© by %h@ 
addition @f ©ae saia© of thiourea to th.© ©yano grotip sad 
elialmttoa ©f ethaaol tmm, the ethet matBo gromp and th« P-» 
ISG'a 
•©ttoxy ,g3f®«|J tli© ©stert ?h@ altemat® potslMlity ©f 
169, la) Jdteasott sat Oaldw#!!., ibl4., 5|^ 873 lltSS); 
|b| J©to80» aad l6iig% .£» Biol. €ifa#a.. ^ 109 (imB), 
160• (a) J©feag©m and Mblex, £•» Ohta^.. Soc., 33* 9fi (1911), 
m ting imwolviug thm -Gmh^tbrny g?#'a^ M the #8t@i' dii 
B®t taJkt plae«^ C*#» mgiBg aIkyllsothioia«as, the reaotton 
will #eei» ia mtk wsrs-»^^^5 M0wmew.g starting, with oa,ats@a*e 
&9tmit,g di&thfl &tbQxym'&t-kfl0BmmloB&te, %hm latt©»' typ« of 
3elag -Glmmm. Is the mXj o»© possl'bl# yieMlug 3»tlil©-»&-©ar^ 
XOX*^ 
sttoxfT^aeil tswm aad the sssisgom® alkfltitr-
e&ptotiraells fir®« 
fer¥«ttiQxy»l©ai© aMeliyi# fitit imms %Sk aMitioa pro-
Aiiet with wM^sli is dehydrated by 
3,01© 
salydrit# to B»®:tliyl.a@ifmpt®-S*»©arbethoxypyrimiiiii#. 
Olkttoii.e tes been t©port#d t© give 6-««tlifliimetl8 with 
163 
mmme m stfostltutM atreaa* It app#ar:S etxtsta that thio­
urea WQttlt r«&©* iikewis#, 
6|^-€l-|-»iispbthflthleweB hm l$-mm wep^tteA t© r^aet 
witli tttofi temtyrat© ia ae-ttie acid in %h& ptmamm of 
a Itttlft liydr#eblorl© seid te. ,gtv@ a ©mil yield of 1,3-dt-
163 
a"-aii|>htlifl~8«»etbfl^g-t^ioti3paeil, • fljis mmmm tG be op.«a 
t© question, 
iao» (to) 3mmm^ M* £»* J5# ,60® 11900). 
161. (a) Ballaxd and Johneon, J, Am, Ghem. Soc.. 64 795 (l94g)» 
(b) '.i'heeler* Johrisont and Jolms, Am* Chem. J.* 37. 393 
ClSOf). "" 
(#) Syer ti-H'-d iJolmsoiiji J < m- m M P.Qat 333 fl934} -n 
162» BoaB% I||4.- lEiig^ SME*# 5^ C3.S40)* 
163. Poezl-Rsoot. Agales. asia. 13^8. slrai e Ind. !• £2SSi 
Baeot. 3B (1943) £ 0. 4., 38, 1479 (1944)/^ 
lif 
tm of Joluisoii. a»€ ee-wdttei-s mrwrn t© illu®-
tmt© ssst ©f til.# cominoii metatbgtieal mmQtimm of tliloMraells* 
2-Tlii©vfseils sr# dettt l frnftEM t« the mTmmpmdimg urmilMf. 
uBuallf vmy readilyi,. hy wltb .dilmt# 0hl03Poa.#@%l© 
im 
moMl m exmptlm is S»%tiio»§«ear^#tbox|'*»S-aaln©pyyltai-
atne, wM^h la oonvertsd to. tti#. earljo-xyfflethf teeipeapt© d.erita-» 
160a 
t iwe instead. la alkal.ta,e #ola,tioas 2-tlitowaolls rmot 
wfitb mikyX halMm glwing &lkflmmm&pt9 des'.lvative®.^ wliieh 
a^e byd»lf2®4 ©adily tritfe .hj/drobror-iic aefsl or fef(iroelil0r.io 
ael€ to tb# e0».@gpond4iig litb Mwoata m aallla# 
tb© alkylraeroapto ylitid ttig oi- S-antlia© 
eofflpeuads, re8pecitlv@i.f. 
ffee 4**Mydf®xf fft-mijs of g-.slkf.lffl«capliJ--4*»liFdro3:ypfriini-» 
dlnm %M fef ohlorin# «s.ta.g phcjsplioyiis oxf.elilo^lde m 
phosfboras pmta©Wcirid©, The 4*.©lale'i^2-*al^.flaieroapt©ttmGlJ..t 
ay© th©a #.sisilf witli ^mmlm glwlmg tli« t!ii.@eft0.sli*e 
•analogs^ m tM mtt hm ttplaeti 'bf  .hydrogeo tteeiigli, 
ISt 
redttetloa wifli gias f%©, tlilofia# lasa als# toe 
pi cpci tof tfee tlii«i.0ya.a6 gie^Mp om, lr#ata«at with potassl» 
104 
ofaiist©g, fhsam- J«a«snge to tli© lsoth4®oyaimt«e 
©m botliag with tolttea# m xyl«.a.#,„ 
Th® 2-s.#i«a.pt®pf*i«i4t.iiee (tiieliiii.tag ttie 4**liyciroxy 
tivss) tateraot with iialog#»« foraiag aiiilioa pr'Odmets wtiioli 
ht'mk tfowa ©a femtiUfc, *itti 8iib«tittt.tios of %lm tmlog«a. i-at© 
164.1, J©tosos aad Chi,. £.# I«. Soo,, Sg.^. 1580 C If SO) .J Olii 
.1M|.. jC 3056 11^3); 5^*^81, 465S Cl933); 
*6&*-
th# 5- position Qf tb# Ohlorim® ira^t©^ oxi-4l,s@s alkfl-
ae^eaptopyrifliiditiss t© tli# aikylsulioiiyl tssyivatiwa la mme 
166fe 
•ams@s, 
fb® nitwmttm &i eomvtrts the® 
I68a 
lato tli« fble aay twolv-a the lateaeiiat® 
foaraatiom of the afaells, which are ©btainsi by sottoa of 
tlluts, kot aitjl© acM en 3-alkylmerGapto«aei3.i* ffe# tiracils 
»af tfesa '!>« t® S^nitrouyseiia by e#a«@atrstei. nt%T%& 
166b 
and salteie meM alxtw#»* 
IL? J©liB.soii fomt tliat 3-thlothymine aldehyde e0ai#ase« 
witli iitttlliflsailine in Ifea pmmmm ©f atae. elild.fld® t&mlng 
the base, &*/?. b**>Ms CiiaetliylaaiiiQ)toens0hyawlT--*>5» 
168 
»g tlifl-i*. tlit'Ourac il • 
169 
Saoapathi lia» ©bserret t%at dlaz^ttzea S-»l*~sttlfaail-
a«idotliias-ol« eottpXes wlt^ 4-aajino-S-tlii0wt,etl t# fmm 4-
166, (a) Johiiscn, and Joyce, ibid.« 38, 1557 {1916), 
(b) Sprague aad Johnson, ibid., 57, 2262 (1935)* 60. 
1622 (1938). 
Mi,, (a) Johnson, Jetos, aM Ityl# M* £•» 160 
(1906). 
Cb) fiobinson mA fmttumm, £. Shea* Sog>. 1SB3 (ISaS).# 
16f» jQiiasoa mad llS^* Otiga.. 86* i9 (lil®},. 
18S.» Jotoson, £» Am. Oh«a. Sec., gl# 1274 (liB9), 
I6f. aaMm&tbkt Prop. IMIm AqM> .MA#- 274 (1940). 
III* IlFSRIllifAfc 
HalesB Qthmmiam sp«lfl#d all ooapemda meed wmTe-^f 
the higli#gt pttiritf •€o«««ially obtaiaatol©. 111 aeltiiig and. 
Celling points mf® wiicorrectedt, 111 siialf»#s fof 
w®re perforacd llie micro I^»as ciet&Qd «e6pt whtre- otb«-
wis® noted. The sulfm* analyses wmm aacie fey tti.@ macro Pasr 
bos% pTOQ-ecl'Ufe,. 
A.. Diary 1 Salfldts aat Sulfouaa 
a-Chlorothiophenol iriiiiiiiiaiiiiiiiiiiini.i iMwam i<iviiiiiBtpiw»wi*ni»iiwiiw«i>aiiwiUirtiWia'iranii'ifnrii'ii«ii]ii 
IfO 
Fallowing ft tmditimtlm of Iteiiiekiyet's aetliod tm ei©a-
verting a^rylaaiaes to tbiopliejiola tteGiigli fh© .Swarflxamthates., 
63.f5 CO,S mole) of ^ealetsastlin#, A1ssq1v#« tm 130 al, 
Qf mnQmtw&tM h^drochlori© mM .and 300 al.. of wm%m$ was 
eoolea in i0e witii vlgoyoms sti»iag t© get a fine mitpeii®t©ii 
of tli« tij-dreelilerlie and by the slm additto» with 
sttmlug ©f satatsted sodiiaa eolntioa laiider tfae swc» 
fa©e of the mtil s slight exo#ei was pres«Bt (.stasoli* 
lodide pap©^), 
fiiett the GlmmTjf: le&d diaz«ri-urt ©o-lmtlon, kept at 0®, was 
a€4eci dj-tiiwlae ^met a lioa^ perto-d t© » soiutloa of 180 g, 
•(1,;0 »©!#) 0f p.©t.a.«slw @.t.!iyl * r uhste eti»®4 vlgosottsly fyad. 
170. Iiemkart, £» £"3j ii» 11890)1 
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tbe iiasonltta salt solutloa is add#4|, midmompm^d dlat© e«t@r 
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m&f and thmm <i«%©iimt© with gp«at ^loleaee. 
£«»Olil.eTOth.iophenoi 
Fallowing "111® sa.«« pyoeedmre ms that «s®a %& th@ pre­
paration. Qt ^QhlQTQthmplmmlf 76,§ g* CO.6 »oie) of 
ofelo^oanllla® dissolved ta MB ml, (1»SS m©le.s) ©f -eoaeeatrated 
Iiyte0clil0:pi0' aetd an# 3S0 ol., ©f irate^ was dlatotlted.. The 
dianoniisM salt in ttiis case ma not oo®plt.tel,3r siDliible,. 
Uattsmlly l©md ireporils aec©«paml#<l the ^mmpQBitlQm of the 
lateraediats M&muX-m ©stef as the {Hagsnlmt saXt was added 
to the 193 g., tl.-B molm} of potaaslma xaathat# dis­
solved la 600 ffll< &f wat«r«. 
fli« qtuAm produ0t|, Qii dtstlllatlottj ga.ire 58 g. of slightly 
eloudy, eolorless llqali fe-olliiig at Sf-'^t^/li vm, (61$) aad a 
1:71 
few grans of high boiling •r«8l4iie.» |B©porteds b.p. SOS®-. 
206®/7®3 fflii,.,) 
|gf«€fail0rot!ijlopheii0l 
By tiie pmmimm m atooye SS.i g» of 5;-C'lilor©tliio-
171 
phenol ototaiaed fmm 83..?S g, (G»S »q1@) ef ^chloro-
aniline {49^), 
17S:.. Haatgaoli WsmBM, 18.. 3240 (18S&) 
•?o-
4'»-I.8Qp:g©oylteeng€a.88a.lfoisyI Otoleyidf 
l.?3 The method of Huntress and ©©-wtjekers f®? making 
d©tivatlfe« of alkyl1&«.ii8«ft®s tliK3^tigii tlieiJ salfoaswide-a was 
adapted for la^g© seal® Bf thli mmn,m$ iOQ g,. 
(0,815 sole) sf <3l8«olve€ ia SQO al. of ©ftloTOferii la 
s -tbre-e-neeked fiasS: aM eo^iei- t© 0® 4a aa le©«bath was 
treated wltli stirring with SOO g, (4»3 «ol©s) of freshly {lis-
tilled ohlOTOSttlfoale &ei# iy'Op*is« aMitlon.. ifter the 
Initial tToliition of chlerld® hM sttb-sii.«4, the mix-
twe was allQwei t© warn t# feiia t#np©rstm3?e, fhe cootents of 
the flask was p©ii,r#d apea eymsheA 1©«, th# ohiorsfom layer 
s«pamt«id aitd wmoheii with is# w&tQTf m.4. thg s©lveat @vap#-
sratefi,. to #-stlast@ mm th« fi«ld of th« <irud€ sttlfoayl chlorld©, 
whlmh has rnmm h&mm, iaolmtei ia pmm fQtmg was aade tty cob-
tsx'tlag a taall .pQn-tioa to thm sulfonanld©, fhe pmrlfiecl, 
white plst©l0ts «sf j|».isop.t©pyllj®ag#m©sttlf©asaifi@ aelted at 
IfSa 
10S,5®-106,5-®, fhe aaemt foraed IMieated t!i@ ehluro-
gmlfoaatJ,®!! of the •m&mmm was s-nfeataatlallf #o«pl«t€. 
Coaeentr&tsd sulftt^ie aoid, 3 ;..5 g, C2*84 a©leg|, was 
ad4ecl tO' 900 g* of toe tn a E 1, tli,re©--iieG.k#d flasl., sat th# 
kept at »S® to 0® with m le®-salt tetfe while 91 g. 
If3. (a) Huntress and Aut»ii®l«tli^ £• Oliea.. 8m** 63. 
,3446 (1941); 
lb) mntwrnsB and Gaj-I®a, lbM>, §3. 511 (1940) • 
(§.,414 ©ol®) of tb© efii€© smlfonyl ©bloi*lde was mm in with 
vigorous stirring., fhen 14f g. |2,10 «le8) ©f zltm dust (90f) 
was addpti as raptdlf as -the tenperatar# at 0® womlt 
allow Cappr®e* 30 M%«r aae sail oa#-lislf Iiowb stirriiig 
at 0\ the aixtiir# mmm allewei t® w&ra to ro©# te»perati*re ami 
fla&llf rtflmxei fm ftire hours, at whtQh tt»e it beess® clemr^ 
Tb« «ixtiiir'@ was gtsaa Aisttiied as Mm «« oil separated 
fro® til© dlsttllat«, l%e chiller! disttllat® was extraoted witli 
litlisir, and tl»# eitrmet dried over sahftfreas »o<iii« smlfste* 
After mM.pmmtim 'of the etherji tfe© resliue was dlfltillM 
throtigli a twalv® imQh ?tgr@a«x col^ata., With m forermt 40 g«. 
©f colorless, a©l>lle ©tl iistilltiig- at 100^104.,5® (M aa.,) 
wma obtained {63,5':'), 
20 20 lijj 1.5542; % 1,0009; hp calGd. 4?.9, fomd 48.7, 
Anal. Caleci,. for Sgij^gBt S*, 
Fomdt St 
3**methvl**4*-aitr0dipbeayl gyilflde 
All of the stitosMtmted aitrodiphenyl sulfide® wer© aade hj 
the reaetioa of s soditm aeroaptifie with a iittrohalo-b«aztne,» 
The foll#wlag proee4Mr« given in i©ta,ll is illmstratlv© of the 
technique ©sployed with the yw&iatng mmpotmdB ®f this 
wlitoli will subsequently be deaorifeed ©aly briefly. 
f# a solstloa of 83,.,g» co.,b ««1©): of g-thloeresol in 400 
hi,, of absolute #tlisaol wae ad€«4 11^5 g, (0,5 stoal of sotiu®.,. 
IM, The experience of Suter aad Hansen, M, Ohea. Soo.> 54, 
4101 (1933), indicates that an exaltation in the atomic 
refraction of sulfur is comaon. the calculated toIu® 
was computed from sisenlohr's figure®. 
-f3-
l&ta the soAlna had dissol-red# a soltttioa of iOl g, {0»,S mole) 
of ^altyefefoaotodugsa® In fOO «!.• absolute ®#tltaaol was 
added all at oae-®,, C;g»IitTOCfhl©if0fe«E.6iit le equally 8atlsfao« 
tQTy.^) Th© miMtme: was mflnx%€ foir thr®© lionrs* (Meetealoal 
stijfjriiig Is fesQtttatly mmm.smtf to. preveat 8€f#r« toyapiiig»5 
rbe deposited si»diiiB htmM© wm Slltm-M off, th# solution 
©©•oled# and tb« r#siil%iftg erystals hy filtration, 
fw# mo'SB crape of e^ystsle we^© obtained m «©iweiitifatlag tlie 
astfes^j? Hq-mtBt, i^erystalli^attoa faron ethaaol gavs m total 
of 106.2 g» (Sffa} of eeapaot, fells* ©tystals Belting at 47®, 
On a saall« fna. (0»2 ael#) ©sploftog a lotig&T rsactloa 
tt®®,. in wliieli tli€ product was w«3?i;®€ up "by po-uflug th© fmC"-
tieii mtxture mew exselsd ie# «ai filta^iag, ©ongiderabie tar 
was obtained with tli« pm€mGt<,. Mtms eeveml jp#0rygtalllza-
tlonw, a tQtmt ot 26.25 g, CB3.5^) of prodact aelting at 4?® 
was ©fetaiaM, 
fomA* , G,75,'. 
8-»i 1 trodipheayl telfiae 
F5f<*a 2S g». C0»2 tiQle} 0f tlilopbeiiQl and 4,6 g, CO.2 atoa) 
of sodi«n In 300 ml* of absolut© etlianol ,ros«teci. wltli 40,4 g. 
C0»2 mle) of ^alt»teorii©b$ti2eiie la 200 al# ©f ethanol f©i!' 
thirty raliitit#®,, 43»5 g» of pMcinet was isalatei f©Howlag drown-
lag ia is# and waterif. flltmtioa# and c-jrygtaliigattQii (95;':). 
ITS 
leltlag poin% CReport@4.l ff®. 80.a®, ) 
4*»Hi tgo41ah#iiir Ismlf Ida 
On a 0*3 so I# rua aimfi© In the qbmb mmmmt as tli# oae Just 
pyecediiig^ bttt mslitfj ^aits'sbtciaobeiii-eas aad a tfaree-iioia^ 
mmtim time, 39»5 g, «f s pal©--y@li©w, crystalllae prodiiot, 
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aeltlug point 55®, was ebtmlned (QSi-) ^ 55®, 
81 • 
54,4 ) 
4 afun ©f the msMB in wiiteli s©dimt liyd?oxtfle iras 
fat soiimi la pmpmln^ thm thiophenojciae, gave a 
yield of oalj SS.S , 
fmn 24»8 g» Co*2 sole) of g^t&ioeresol in 300 al. of 
etliaodl and an equivoleat a»®ant M sMii® smetiag witli 0,3 
»oi.« ©f ^Bitrobroiiobeagaii© ia 300 al, ©f etfeaaol foa- thirty 
ffliniites, .oa workimg up the &mM.e prMnot, 41 g, (B0) of broiro* 
Isli-yellQw orystal^ was lobtaiaed, ^ iieltlng at 8f®-S8®, 
g * tg^dis^eayl ialfMe 
Fm Mm tews, 0,3 »0l# of 8o€i» g*%M#or@solate 
and j^Bltmbzm'mbeamtte were la 400 al, of mbmolute 
etb&ml^ After peiifliig the aixlttjrs ©war i,e% ftlt#rlng,. ajai 
1?5. liattttoer, ,1^., 3S9f {1906), 
l?a. f&mm M0 35-4 (194S). 
^irfstslliziag twice fmm hoilimg ©than©!, a yl®14 of 44,5 g, 
IT? C91>l) Qi ijyoduGt asitiag at S8'^86,5® was #"btala@4i, 
Mml. for 
fomiiJ S,. 13*5,-. 
Two-tenths aole ©f sorlluw o-thioereaoXate anA 0,2 rml^ 
of •^uitmhmmohmwMm wmse. togrnthm tft 500 ml^ of 
absetote ethsaol tm one faoar, fhen, %hn was powed 
int© 1*5 i. of lo@ and water» and twi©# ©ifystallised 
ffoa etlianol to glv© 4S,,,5 .g., (WZ$} of pal^@-y«lIow needles# 
%TV 
wMfih r'elted at Ctarisa ' ' give# S'f,5® a® fels raeltlag 
pQiat.,) 
Anal,..- Galcd, for %3%i%SSl S, 13,1# 
Foiiud? S, IS. , 
3**'Metliyl-''4"'Ri.'lr9i.iph#ayI Sulfide 
ili«a O-.S MQle of s©€i«a j|^tfelocr©«oXatt and the eaulva-»-
lent aiiOMBt of ^alti'stoTOmobeuKeat weiee allowefl t© Intmmt 
im. tlire« lio«3rg ia 5Q0 »l* of foiling absolmte atliaoGi aai 
t,l3«a proeessed by drewaiag iij ic.© wate% o-aly bm imorystalllg-
afel© oil fha^rafose.!, tlm aqwoms suspension was 
••mtmetm with. BthBT md the e.slmo't firlad, filtered# and 
l?f.» After tbis oomponrid bad already hmm syiithesiged and 
analyzed by the author, a rei.ort of Its preparation by 
Varma aad co-workers, oit.« bseaae avaiiabXs. 
-fS. 
e^apo^s-ated, Tii# raaMae me at I.f0®-176®/.I,0 am., 
Th# distili&t® ims twi©t reaffstalliz^ fmm 
m.^%hmml glvimg 39,5 g« {60^) ®f p»4ttct .welting at 84»~65®» 
Anal.. Galed.., for S, U.l$. 
fQ-mdi % 13.1#. 
4**Mgtliy.l*i»ii.l1»tQaiatieayl 8ulflA». 
Fox G-ne and sntw-lialf hours, 0.*3 aole o.f sadtiaa _g~thlo-
0TBeolm%e0- a® ttsml, twid aii eqttimlent of 
bi-o'sobftns^iit wme wmilmxed la. 400 ml, of afesolute etlianol, 
Oa mmklug i#,- beaut ifal# pale-yellow ©ryitale wet& csbtalaed 
ia the smmmt of 44 g» CSO'l»). Meltiag potat# S0®-81®, 
1?8 C R@p.or t'Sdt • 81..» i ) 
3 * «»Qfaloyo~4*aitr.OiliQheByl 'SiAlfiae 
la 350 ml,,. Qt &hBOlut& etliaa@l.| 0...15 rmle of the thio* 
pbenolat# prepared twm 2l*f .§• of ^cblorothiopljaaol aad 
3»45 g.. of sociiT», was refliagA with, S3»S g» <0»15 aol#.) of 
j|«-.attyoeb.l©yobgaEea© foy tl»?ee horns, fhm sq4iuia eii.lorld© 
wa,8 filtered oft, mA th# soluttoB, concentyst#d aa4. cooled, 
.After twO' erfstalllmtions froa ethanol tlie .sieltlag point 
was muMtmit at 113®'*«11€^, field,, 31.9 ,g, (80#), 
toal,. Oalod. f©? IS.OS^t, 
Fetiadt 01.^. 10,3#, 
If8.. taw aad. #©feiiea-% Cli«> S Cl930). 
8* ^ Ghloro-"4'*-^nitrodlphenyl Smlfide. 
Sodliirft g-chlorotfet©phen.olats C0.»15 aol#) aad 0»1S of 
weiee x^flnx^A im tte©© temp's la SSO «!• 
of abselmlt ©tlianol. Aft«r filtering off tli« sMlt^ ohlmMe 
sad ©©.ae^atygtiag tfe# a mm» of fln% «f8ts3.« 
wm« obtatsiit, MtmM tte©« ^orystalllzatlons fr@a ethaaol the 
!a«3ltiag poAat was «ii«taot at f 1^*71.5% fleM,. S9 g,. If S#). 
Qmlsd. im C_H«O.IOlSi- S* 3.3 
• • •" sJL-w o M 
fomiii s, IE.#. 
4 * '-OblQro«»4»iiitrodi-0h.#ttgl ialfita 
fwm 14».4S g. (0«S. ^•el*l©»t.lii©ph@a«l, S»3 g, 
C0*3. atoa) @f fioiiw#. mA 30 g* <0.1 »qI@) of j|*altr@toiro«#-
fc«s2«a@,p IS g-.- (Mf) of rellQW:^ eyyatmllia® p'l-o-daot wm ob-
t&iata aft®3r .issfstalligatioa fr#» «-|hsiiol and tfeea froa 
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««tfettii©i# fh© malting point W8 83^-84 
Aa&l. OaM. for Cj^gHgOgifClSt S,. 12,08^» 
WQwm S, 12.13^. 
4.<^le<iprQpvl»4*»iitt.r#Aipfe»nyl8iAifMfi 
la nm «!.• -^f absslttt# %B»B g,. (0>i mM) ©f 
sMliM ^ isoprdpyltht6ph,&s®late aad' 30.2 g. CO.,1 -ffi-ol#) of 
j^uitTohTorndbeuMmm w@.rt 3r®fl«x®€ tm two teliara, ffe« salt 
1?9,* The preparation of this compound x's'as rspo.rt#fi by &urtoa 
and floggarth (ref. 37) after the above syathasis had 
completed. They give its melting point as 88*| h#w€ve:t.|t 
repeated crystallization of the above predaet did ii®t 
raise Its melting point above 84®. 
vm I'lesavdA by filtx&tiea# %h® mlmtlm mm mmmutmtBd^ 
Oa. ©©eltag, so.st M thm ®tlM auad eollilfiafi, 
tfe@a 5,8 g,. of pal© yell©w plats®, aaltlag p#iat 40®-»4-S* 
•erfstalllgefl ©at, Aft«t im :facryatallissti®as Qt the pr©-
imet fr« dilttt# mmthmml, !?•? g» iQBfa) #f pw@ prodaet 
»6ltisg at 4?»S^*S,;S® was ©btmi«e4« 
Oa mmthm' :p®i ©f 0*O6S aole, the psotwt eonld 
not to# la€tMi«A *# •esyatallize,. It-mi -distilled im4tr ir#-<ltte©€ 
pi'ftflS'ttl'# -st lfS"*^ia0®/0»3 M-t yleMtng 13-.2 g. i73,Mf}: of 
QlBWt., yellow ©11^, wliicb slowly erystalltged,. It was -ms^d 
witlnotit fmtbm i^ar-tfi#atioa,. 
Anal. Oftled. im 11.7S^.. 
fmmdt B, IxM* 
4 **'Metbox»*4*»aiteQaiolianyl Sul-fta# 
'>;ine g» (0.0643 of very ©ra€# ig^etii.QX|'tlii©pli@aol 
wss converted to its &iiioa -salt ia 2QQ «!• of absQlut® etli!" 
mQl't xeaetM l-S •§• CO-«066 »ol-#) of j^iiit3rote-oool>#iig'«n« 
alae -and p©itf«sa lat© ie# wstej .aM fllt#r#€,. After 
"tw# erystsllisstioas of tim pt.®©ipita.%# fron ethaaol with 
i-at@3rf«ttinf tr#ata@at® mttt Korit, ? g. (4S#) of pTQtmet res 
180 
ototatned salting st 68®, (Kepoxted: fl®,) 
ISO*' il0hii80-» and B-ass, £, gb#a> •SQe,.^ 5g, IMS {1930). 
I 4*»#inlt.TOitefaeBiri Sulfide 
fw-©-tftatlis malm ©f s-otlm g-tkl#er««lat« t,a 200 «1,, ©f 
•absolute ethmmX wsa with 40^,5 g* CO,S Qt B,-4-
la •500 «l» of bot absolute ethanol* 
Alaoat tonsilatelf soXutimm beean.# dark aiid ©odi.'«ffi Ghlf>» 
I'M© "bmgm to pr#elpltate. After ttfltiEiag for tblfty ais-
mt«s, til# solw,ti©» was mmentT&tQd aa4 cooled, 'fli@ protect 
©btaiaefi was a# tairir ttot it F#®.s alJsMoned, 
III s:a©tb#]r xm of tiie eaeie »4#« aad illmtion the tlilo-
X)henolat.® solution wms allowed t® eool t© rmm ts^etatiire 
hmiQm aixiog wttto tli© hot 3gi-dlfil%»etile3eob#iis©n# solution, 
a# ^taction app#«®d to "be eo«pl#t# alnost Imetantaiieouslf» 
fii« aixtur# was hmt.ed to feoiliiig, qmieklf filtt»d#, aM cooled, 
fbe pjoduot, whioli ifeow## & mmkmd t@i^«aoy to oil oat of 
solution, was tiiio# ireerfstmlllE©^ ffon toolllag ©tteaol 
yielding '3f»3 •§• C84»5#) of yellow orystals uniting at 99,5^»-. 
I00..5®.. 
ito&ia Salod# ior 11 •00#, 
femdi 'St 
3* '-Ob.loro-3.. 4-dinltyodlpbeayl Bulfti# 
fo ©••l «ol,@ ©f so€l«a g-cblorQtliiopli«iiolat© aissolved im 
100 Bl, of absolmtt ethaaol# aa ©fittlfslest of 3, i-iialtro-
©lilorobeii^eii® in ISO «1,, of ttie ga»© BGlwmt was added# and 
th« raixtuye was fof fift®#®. niaiite®, filtesea, eo.a-
o«atmt«d, and oooiM, Ptt'fiHoation of the crude pTOcbiot by 
mfQim 
erFstalligatloB w&© vmsf sltm sm.A ffe© ooopoimi 
s#eii«€ t® 4#o©iiposg i©a®skat. m AitmT aix 
^@®sfstslllsati«a® fi-ea ettaa#!* the- atltlag point of tli® 
p»<i«ot WB.m Mtrnam a* 108^-109®. YUM^ IB g. 
teal, ealcd. im S, 10,33#. 
?©iiBdl i# X0,4#. 
i *«»0hl0go»'2«4«»4tat ttedtohenyl Sulfide 
•ilea 0,1 a©l@ 0f sodiiJt'i j>-<5'^l-o^o"^5hlopheBolat«, prepared 
in 100 111*, »f t.^@ol«te ©thaBolj aad 0..1 «ole of 3g.4<-41altyo«»^ 
eblsroljirageat wes'# «ix©d, vigoro'aa ir#a«*lt0« iaaMiately ©aemed, 
Af%m ip#flmtag for fifteen minutes.,,, aad ©doling, 
flaffy, fallow myBt&lm of p^otoet •eryetalllEBd feom . 
til# 8olutioa.» Attm rt^rystalltzmtioa 'fmm ©thaaol, 21 g. 
(mfi) sf tli@ eoap«miiA *.«ltl.iig shatply at lil®«123® was ae^ii^ad. 
Aaal> Gslod. foj O^gB^O^MgClSS S^10,S?'. 
Fomid: S, ie..4.^,,. 
4 *' * IsQ.s»gf l*»-i... 4w4iiil %re#ipti#iiy 1 Sulfide 
One-teatli wl® iW^B g«) of ^QvmmMhhQl in WO al» ©f 
sl>golute e'bhaa^l mm mmtey;tmA te the'a^^iapttde with 0»l at« 
Qf sMlm,- mlE»d--Willi 2Q»t5 §• (0-^»l «©1#) #f g,,.4-dt«itro-
elil©*o't>@iis.©ii® in 150 al* of absolttte ©tbauol,, smtlwMed ten 
ainmtes^- ArmmM. I !• iee a»A wa.t#fa ^aad filte-^ed.. The 
gammy reelAm# »as twi#® #:i'y®tmllii#d «#tii*iiol giving 
1?»3 g,. (55») '0i d&ep yellow crystals s«l%tag mt 65.5®-9S,5''®» 
(.flifi mmpQ'ma. tlsplaf©4 s mtmmg teM.€mef %•§ oil m.% ©f 
soliattoB, l«l.liaa6l proved *fed b# m M©h ^ettejr e©lv«t th&n 
etli«yRol») 
Om, aaother eaxrlM out i.» tlis sane way #x0©pt the 
salt »as ae3?@lf f»ii the reaetiea tiixt'tty# Imstmd 
• & f  fe@lag seaswd hf dwmniug im. %m pyo¥lded 13,1 g, 
C41^} ©f pur® »at»rial m s>roa««slng.» 
Aiml. Cale^. for IQ.l^ 
s». 10.,lf«* 
8 * ">g|iloxo-~>4*»iit trodiphec-yl Stol.fQiift 
ilydrogem p«t#xide (SOf^) is tli# i-^agent of eboiee foy 
oxtdistag sttlfid#,s t© smlfoaae* flit© m^gmt was tisecl toT 
tb@ of all ttie smlfoaes prepared to the eouree 
Qf %hmm iav^stigstloas* ffee fallowing given In 
detail is illttstiativ© ©f tlmt followed ia eseli oas©» The 
pi-epamtiea «f tk© ^feii&latng aembers ©f tlie assies will toe 
©alf brisfly isserlb-iid,* 
WlfW-em g* C0«0S6S meMl ©f 3*«<ilii©?d~4*ijitroai. risnyl 
smlflAe 448soliriia la 100 al, &t wmm gla-olal ae«tie acid was 
wlt& ,t§ «1.» of Pejrfeftir©! CSO'I hytrofen p0TOxi€e) aad 
h.®at©d ©a tht ®t@a« plate fm mim lio«r» On dilmticsa wltli 
wmtm to iBGtpieat os-fstallisfttt^a and eeoli-ag, pal© yellow, 
well«f©r»ig4 oryatsle deposited,. The erystals w«m fllterM 
©ff, irliA, aad s#e?fstallt2M frw dtfeaaQl-toaageu® (HI). 
fto,e pm4-au%., wlloh melted at l®-^181%. weighed 16 g,.^ a 95f# 
yi#M, .fr-egmently,, m la thif eaae, tli# sttlfsa# when first 
©totaiaM itm tb.# mm%%e aetd soltitiQn i® p«f%„ rtiwiriiig m 
fwethm: 
Aimi> Galet., foi O^gHgO^HGlSl S, 
Foim€t. Sjf 10.864, 
4*Iltgodlpln@ayi Sttlfong 
froa 23»1 g. (©..I fflole) of ^^aitxedipbisayl sijJlfid© la 
200 »!• of glacial aeetie aeid ant 30 g» Cea.» 0,25 ool#) of 
Perhftr©!# s total ef 2B g. of protaet wm ©"btaiaed 
afttf lessfstalliaatteii fi-iiffi filiate etbauol Meltlag poliit, 
181 ("Bmprntml* 143% by t, different »«tto€ of pfep.ara-
ties4-' 
2 * -l!etliTl*>8»»nityodigtiea'gI SaXfoae 
from 24.5 g. (0.1 sole) oi the sulfide and m excess of 
F©^bydr©I# 23g. f-80f| ©f pm^mt as Isrg®# fallow, cufele 
oryetals wat 9te'iaia#4 follQwint, p«@?ys%allisatiea froa etbanol,. 
Aiml. OftlM,. for 
S, 11,?^. 
S* ^ getltyl*»l->nitjgn^isheayl. 'Siilfoiie 
a©l.@ of tto® ©a ©xidattoa with P@3fiiyteol 
la glacial mm%lo m#ii folteweC by tw» reerfstalligatioas fro® 
dilate ethanol, iS»§ g« (91#) ©f fia% yellow aeMles 
181, Oilaaaa &M faMtiraaflJisa,- li£.* Ji#: ilS4 (WQl)^ 
meltiug at 
Aaal. Gaied. for 3# 11 •Sf', 
FomtJ S, M.i#, 
4««»i.®tb¥l»4»*ni.t»dipfcs©ftgl.. itei.fo.fte 
fliifi smlfdne »as prepaxecJ fmm 0,1 «>.l0 sf the smXfid® in 
Qli nM* MeBiag F©iot, l?0% 
pr#patM fey a cliff»-ren.t. aetb©#..) 
3 * '»Sfa2.Qg^4*'attgoAiph.#ayl 8iAlf#.ii# 
Fifteen g;. (0,^0SS8 mU} @f tfe©. si*l.fia# in m al.» #f 
glacial seetio aelft wa® mMtmd the salfoa# witli S5 .«!, ©f 
Perhydrol, fh© y.l«M ms 16.3 g, oir Mt®? twe ?©0tf®ta.i-
l.i2atloni itom boiling ettiaaol the aelttiig p®lnt was 14S®«-144«» 
Anal. tm Gj^gHgO^lOiSf S, 
Foiiaii S, 10 ^ 7^, 
4 * ~>0hlQX0(»*4*»alt]g.aaiphenyI SmXfon® 
Pif® g.* CO 
ia SO »1«. glMlal moM was with, 5 nl., of-
Oa syf#.t«lligatloii, § g... ©f ftae# white 
183 
•a#e41«« was ootdiiB## aeltiag at -183^-183®. 
Mi&l.. fm 0^g.lgO^lOlSl 1;,. 4^78 , 
F©aais I, 4,f0,  
183, Burton and Hoggarth (ref. 37) publisheci aa socouiit of the 
preparation of this compound after the above n'ork had 
bem #©«pl@tt<i| however, they .list th© uelttxig po.iBt of 
the compound as 154®. 
Salfon# 
Fmm li»S g* (0.»0S5 mo3.#| ©f the mXtlM mM 31 .ft 
(GpM mlm) ff f«rliy4i'Ol Seated Im 100 ol* ©f glacial »e@tie 
aeidn thlofe#; pml© yell©* a«®ties of th# swlfom wem #btalritcl 
©a eoaee.ntratiag# dilmtiagit eoQllmg th# solveiit, ffeis 
gmlfont sfeoned a mmk^A t© oil owt ef s©lmti,0'H« Fol-
l#wlag ttee© ireefyetalliaatioiig fmm ttbaa#!, the seltlng polat 
©f tbe 14,'5 g, ©f was 109%»111*. then r-eoryetal-* 
li2«d fsta « of b«iiM#a@' aai. ligrQla# tli» s©ltiag pelat 
wa® lifcdwis# 10t®*lll*, 
max* Sal€d.. fear 0,^i!,^0j?:ss S, loM,. 
•«-*- 15 15 4 ' • 
feoidl S|, 10, 
3**gethyl*'8« 4*d:iiiitgeaiiilie.iBrl inlJoa# 
llglit^eo g, {0*O0g ii©l#| ftf tb# salfl€@ la, ITS al, Qt 
glsolal acetie sot A wm tm mwmml bows with. SS g,, 
C0*3l m©l@) -©f Ob eooliag l?,8 g. 190^) of "beanti-
fill., pale yellcjw ei-ygtsls. wem deposit#d».. Ift«sr two yeei-fstal-
Illations fioa glsel^al a,0«ti# aoid, thm a«lt.iiig point was 
1S8^139®, 
Anal. Calcd. for Cx3'^^10°6^2®* 
Fosoati %.. 10,. 11#. 
S' -ghilog&*»-8» 4*diiitt3roat.ph#n¥l •3alfQ,aa 
^©B. .S*S g» |.O.:018? .»©1®) th# ffttlftAe and 10 ®1,. of 
PtrlifiiF©! %m glaeisl- asetle ,a pmAwest aelting at 143^ 
M4* wm Mmmmw, aft®? beiag wm^wtmlltimA fmm^ 
mtimm^mMm^ fSHj* It at ft#M, 8.2 g* 
GmXM* im c.j^gi^igci .si  % 
f«»il %. 
f#a i# {0«03gt @#1^1 #f til# -wlfM# ©xlfit#©A %f If 
Ca»3J mlm} ef f«iyi*ol lfl*3 g» CS#| ©f sawlte, -Ait® 
«tfstals aftef tttimadl m bwmmim, 
M4 
««l,tt&g &t IS8** |l©po*t«.il %§§•% tof sastti® s@t&o4^' 
fli#' of if.S e» s#l®| of tli« salfti# 
sttli. 30•§ g. Ct»i?t ml»l ©f Fstkfirsl. ill its si. #f gla^isl 
ft@W « t'h# «te« pittt® f« «fta« aa4 .feont®# 
foltowet lif ©oeiliia. ©xfstals ©oly fift«t wiolmt ammtnb*' 
lag* e#a8#Btmtl0a &i Mm l l tmt mlf  oll f  
t«la3. irliinfe mmlM m-% to mfstrnlMmrnm. kttm tm 
of thm mfM%mXl%&m ttm dilut# 
m i* CSg.i f l  mt p*©Attet  rnmUm St  ms 
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o. H* d 
»* 
a> 
!<-% |H-p \<s> 
Uml, Gsled# tm 14,9#. 
W&maJ S, 14 M. 
Oatalytio rMuetloa ssSSsS* ^ mm^prnmrnMrn- #f 61 *25 g. 
Cu."^5 mole) of S'-metiiyl-^-nitrodipheajrl ta SOO al* of 
ateiolute etliftiiQl, tsgstliaf witli 4-5 g* of laa#f nickel eatalyst 
was^ sliakeii at mom teiiparatux© under 1~4 mt«« p:t€f8ai«® in a 
staiKlayd Pa» low-pressajrs Ififtrogenattoa apparatus imttl tbe 
re^uiyed aBioimt sf hyto^gen been ab»#i?b©4 ll-B toWEl • 
fh» solution, filtefM f^«c ef catalyst, was ^a©#atrat€d to 
150 fal«, dllut#i with g0 ©f w&tsfj, sad 000164, Oo g0#€i»g,, 
m sass of crystals fora#ii.» Oa and toylagt 47 g# ef 
white plates meltiiig at was oMslaed <87,5^). 
^oiwiaeAigteRyl galfli# 
83 AceoMlag to the rt#th#4 ef Cullliiatt# and U&vtm, BO g« 
(O.OSSS a#l©) 6f a«*iiitro4lp^«iiyl stilftd#, ,30 C0-»538 atoa) 
•Qf kmm 0»S g, of fettle uliloTid#,. aM 30 «1, watey 
*#:re digtstecl fm three hours m a st@M toatli,. poared iato 
1.1* 0t 1:10 hydroohlorio acid, soolM., aad filt#»ed» 
tb^ iwm tmmm^A imm tb# byit»©©liisiiA©g afte? two 
eiryatallisstisaa ligreln, sMmted t« 8.f e» (50/). It 
83 
«iark;#ii#d xapidly lu tb© ai^» Melting point# 43'^» (Repo^rta^s 
3i®,) 
g»^»*M@tliyl»g»Mi.lnedipit-«iyl BiAftaa 
f*«ty fO^.0ilS «Ql«) ©f th# ait» o«p<nm6 *ae rediie«a 
with tta aaA hyiirochlorio aoM Im alcoholic Da 
i0Tfetd.ll.l,tati«>» fro© ethamXt of ttm ps-Mwot ©tetatoed on 
Maliag the mdmttm mimtnTe al]fa3.la% 13 g. (?4»5f) of 
iflcleeooiit, wtxte pleites aelting mt 89'®s-.90.5® irae ©btained. 
Ami. Qal0<i, mx S, 
S, 
3*-ijethyl~3»aginodipbeiiyl Sulfide 
fwButf g. (0,0816 Bole) of th# iittr© eottppm# w?*g ^ediicei. 
Is til© my d#s#3rt^%. with tla mA hj^Tmhlmi^ sotd., Tti© 
mw&& prMnet txtaea^tea. tfe# %iii»«ataliil precipitate 
wQmlM not eryttallig®! hemm it ws to a distil-
littg flask and %h& soiveat «mis©mt©4, the tmXAvm distilled 
mt lf4^-17f«/l *• giviag 14 g. {80i) #f #©l©xless ©il^ wlilQli 
rapidly tumsA m i»ep %ltt# m exposttx# tu the aiw,, 
%, CI^Jq 1,1S9| l.SSlSl cslefi. 6?.fl, f«aiid 
Sf,.S» 
Anal* 0slod, fm e,„H i:s: s, I4,9fl, 
• ••''' sl.O' j*0' 
mrnm Bt 14,83^. 
4 • «»l#thy »eAiottemrl 
fla md fayil?o©li.l#jrl.e asM liSSSiS* twaty g« CO.0816' 
aol#| of the atty# ©espsmid ««s mm tfeserlbed alioye wltb 
%ia and hyAi-#©!!!#-!.!© aeid, &-iiat diffi.0i3lty was anoomitered la 
pwifyiisg tbt sl'TOiiO'lio mxtmmt <jf the slkslt^p^i^©0tpltatM» 
©rtji.€ 00llsMal giisf«iisl0iis- #f the :a«tii#-tla oeaplex 
f ormed, mm thB Mia# WGmM not exyetallls#, Ftaally it was 
distilled at 1B9®-164«^/1 coMliig ovey as a eeloflese 
w • 
llqmld. s 1»6586. fMllm lt» 4#msltf was felting deterniiied,. 
It ftaddftaiy eryitmlltsed ia tim -pyeaosdtejf., \ft®r being twloe 
crystalltsed fmm etbaaol m% «80%. 8,8 g» fSO'^) of laog, colof-
less neeties ware obtaiasd laeltlup at 49®-., 
P*o* a IS g.:, (0,0613 sole) jun iuafle %u %h& saae memnes as 
tfe© fisstf it wm pesai-ble to is-oltit® a oryttallia® product 
aelting at 48'* wttteut fesoitiag ta distillation.. 
G&thlytle y#€»ctlcsn isetfaxl.. fmm ,5 .g» C0.*0304 »ole) of 
the sitro swlflde F#dii.ee.i, eatalytt©ally uiidey 3 preesmre 
©f liyclroireH with Saagy aiekel. eatalyet, lio dlfiicmXtf 
was #ii,«omt©3!«l lE is0.1ati.a.g bariutiful,. white ii©ecllee of pro-
aot. •" p field was. 3»5 g, fOD--} aeltlng at 48,5®^-48®*. ' 
teaa, Caled* for % 14.9<,. 
omid* S, 15»04/'> 
4«»/4ainodipheoyI fc'ulflde 
Br lin. h'fATQQhlmiQ. sc4d m.Amtlon» 30 g, (0,0865 
ffl:Qls| of tb# altro conpoiu^  wm m€m9& with tl.s m^l 
t.cia giving IS g» (74>1) of preimet wittettt diffietilty.,. 
91 
tt'eltiiig at |B®p.©.rt#d: 9S®.,| 
Sy catalytio deduct, ion, a 10 g, iO^mZZ aoI@) portion of 
£*iiltrodipiieiiyl sml fide ^prepared by I., B,. 8ettel working in 
th«.se lafe0rstoi-ie.s|, Bixspeaded is 200 of abs-alute ©ttiaii©! 
wit.lt 1 g» @f Kaii.@F atekei eataljst waa shaken mdeir 
3 at®^ preastite ©f kf-drQ^ea for tweiitj-fowi' bomir«, Oaly a 
aegiifdblt aaomt.of tifdregea wm %mk@n iap» The sttspaacieA 
aateriai ims dl»sol.»€«l ia li©t etbsmol, filtered,. mS. e©dlM,, ' 
A small Qmntitf of flat,. gr«eai8fe-goM platelets «®lting at 
l l f . w a e -  o b t a t u g i l . ^  t b i s  pmSMQt ptmml to fee identieal 
with a staple ©f bisC^pheafiiimeaptftlas^btaiette, a-eltiag 
183 
polatj^ "bj Jm» lylaft# sf tties# labora^' 
toximf m sMma by & »:ix€d«-««ltiag poiat Vetera!iistlo-a,» 
Fifty f,, C0»2165 asle) #f *«-ff .pttr© €-iiltrodiplieiifl sal-
fide Madly sttpplied fer Irimtm wm smepeaded la 300 ml., of 
atetoiute etkaael »4tii S-IG g* of laii©f aiek^l catalyst mad 
siiakgn m#®r 3 ata» of hf4.m.ge& m&til the saemt timd 
bsea ab803c%eci Ctterte liours)» Oa concentratiiig sM eQ.aling 
t.h© filtered solatlo»|, 38»8 g. (S":-'') of wliite platelets of 
amiat s#ltirig at S4® was obtatasd:». 
2 ^  '«r'iethyl">4-*aBitaodlpheB'yl I'tilflde 
Thirty g. (O.isy -5ol@) of tii« altr© esspouad was redtt«©d 
witb t.iji~a,iis3. hydroctil©ri<? Wmmlmg thw erude prtsdmet 
fr©M tia-^soataiaiag iapttr4ti«s wm @xtr«aslr difficult, ' Trest-
log the solMtlsa ©f orwi®. product wltfci lorit* f.tlt«lagj e@ol** 
tagi aa€ me r®i>eat©d mwrnt tm. tlses tJ®fore m pw« 
P'ir©dii©t' TOs seoured, fhs field was 10,.3 g, |SSf) of large 
183, ifiart©, j'©s4| lapublttftesd 
8fto 
wlilt© ©^fs'tals wltiBg a* S1,S**S3®.: CHepo^Ptedt; a®, tof 
& fiiffsreat Method of prepaJfatiea*) 
Salfli-e 
f im g.. moMj'-of  the mlfM& wm quickly md 
aw^otblf 2r#<ltteM cat^lrltO'i.lif with -feftitcigea, rt« the 
filtered mA mmmmtmi^ mmlmtlm,: Mlui@d with m&tm md 
®©©ltd^ 3,4 g. (?afj) #f Mmg0. w@ll-foT»ta a#eil«s of' m1»© 
178 
was 9lst&la«d melting at 73®«73®. Cl«p©3r%si.: f3.5% l>f 
ataaa«t ofalairM# r.e4m#ti©a,.| 
2'*•*»OIil0:t#*'l^»iaQg.it?li®BTl %Xf Ide 
fw®lv# g» CO.045 «0le| • #f nitro gmlftd# wm mmmtlf 
tmeei ©mtalftteally wttli .lif'dir®g#a,. After tw#^ dryats-lliimttons 
tT&m clllut# mihBMol, 8^,3 g, Ct#) loag* whit® a©@di#a ,a@lt-
Ittg at ?7®«f8® wft:®: obtained, 
Aaal.. Cmled- foi- S, U,Mlf 
Fe«a€i S» 
3 * •*Ohloa'Q«'4-«iB0diph®iii-l Sulfide 
lldvtB g, {0,041S «9l©) ©f th® nitr© OQmp&mid wm redmegd 
eatalftteallf Is @tha»ol solutioii., fhm gwm% lasslabilttf 
the ttttemedtate producslss sade the redaotloa rather slow, 
fmm th@ eoaeeatmted.^ m& wate^-dilttted solutico, 
erystsls w@:r© ototsiost toy mmXlag to -80®, The protect e® 
•©Ijtalaei was twio# y#©rystallig«d fr#» dilate atlianol^ »eltiag 
poiat, ?3^f2.5«. fi©M, S g.» (83#). 
Aaal. Caled. fm s, 13,.61^* • 
'^"' '" 43 10 
Fonais % lS..f3^, 
4^* •»ghlog»w4«»«laQ4igtei«»f'l iiiif li-e 
r©s g, CO.OSff a#l©) ©f tke sttlfMe *a8 eatalytleslly 
rettteed witii teyditogea*, Fi-im tii<» soitttioa., 7 g, 
|fi^) «f a fiii% «tolle powl« aeltfag -tiiieiiaagei at^ 60®-61® 
was ©totaia#ii» 
Galod. fw 0^gj^QMCiS: S, I3,.6li. 
4 * -l8oiprQpyl'*4w&8#taffilnQ(iipheayl Salfl^ 
lia# g, |0,0S3 mole) of the crude nitr© ooffipoumt was re-* 
dmeei ©mtmlytl^rallf* fli@ ImlmteA prMmet was a vi«co«8 -oil, 
wiiiefe was distilled Ib -moac^. Sine© m mtfe©* tmsmtlsfaetosy 
pajrifteatloa waa ototatasd «a i.t8tlllstl,®ii,„. it was ao#tylstsd 
with a0#tle aatoydfMe la glmcisl mn%M sclfi sstetioa, ' This 
pro.ttt©% was reetystalligei ievexel tlses fj-©® dlliit© gtlisnsl 
mitlmnt ebaage ia its Zombie mmMtmg potiit* The •eospomd 
fij'gt a.©lt@t at fS.,5'®*84»§'®, tbea «#lldlf4®4.., -and finally 
r#s«lted m% 10S*^lOi®, fb® efeaftg# fsoa th@ Mwm to hi,gli©y 
nelttag for® it ©vMestly lrref«wilsl® wi.#r eoa# ooaditioas, 
if & sii^l« is oii#e heat€4 I& 110® snd' allowad to 
sol4dl,ff, it Kay ttxbltoit ^oaly tb# higUm of the two »elti»g 
184,. This comDounei is listed in the 14t®mt«re, G«aaii Patent 
632,573, /^hea... 2en|l.» 107# II,. 3148 {1936j7# fettt tt# 
data on its properties aor euttslysis mse given,. 
poiBts TisM#. 4.,,3 g, m 45^. 
Hirnl. ealM. tm Q^ R^j^ QOUSt S,. a.l,g4f;. 
S, 3.i,40;-. 
3 * ^ lethyj^S. •4*4.i&aiiiiidtplijiayi Sttlftae 
'fw@3.¥® g» 10.0414 a©l«) -of tli© AiiiitM stilfMt was esellf 
eatalftteallf wttfe hjAmgm^ 4f%«-r tteet orystalltza-*-
ti©E0 tmm iilmt# etliaBol, bestttifml^ large* lavender eryetals 
s#lMftg at X13^tta»,i® w#r# ©Mmljaet^, Yieia,^ 8,3 g. (8^51). 
m&x. mim, mt i, 
fenads 
S * "gklojeo-g^ 4*diMtiiodtpheayl Sulfide 
F&iar g. (Q^OISS ssM) #f tbe sulfid® was r##ao€d 
with Raa©F aielsel, Aft«r tw# ex-ystmlliiatioas 
©f tb^ twm dilute etliaaol, 2.»5 g. Iff 
of loagi, t:rsa«p&reBt aeMlei «#i%iiif &t S4®-.85'» was ototataad, 
teal. 0&i©€.. fot ®* 12.76f. 
fdwats S, 
Giy g* (0*0193 mole) #f thm Ataltjr© com-poxind, ittspsBdet 
im al0ohol was oatalytlcally reduced with hydrogen* Aft©? 
two ©jrfsta.Hia'tlons of the product from, ©tliaaoli,, 4*3 
(a7'>) of flat.* ^eotaagular, colorless.. pla%#8 *&s seeiired 
aeltiag at 141®»143^, 
^SS-. 
mrnl. CalGd. fo.^ G, P. l^-^CXSt S, ia„?:6^» i.i5 iX ii 
Found.: 8, 12.7 •.;, 
4 * «»'l»opf0Byl»*2. 4*'€tag|.B.Q<il.pfa€ayX SalfiAe 
Tea g, Co*0-3X4 molm) of the pur© ilmttr© smlfid® was 
retoeed lo the mim with hydrogen ovm Bmn&j aiekeX satalyst., 
Wwm the sealed#, and water-dilmttft 
m'&luti&u, skiajr, light-tei-owa hlmAm- of pred-ttot s#Xtto.g at 
sepamt«€. m«Xt,, g.$ g (8X.5''0 
e&lM, f©£ OigHj^aKg®- 8f is.4#,. 
W&maAt S, 12 •SS-#, 
4*Aa|>ttQ<lipbe»l Sulfeag ' 
Tw#B'tr g. CO.OtS «q1«) Qf thm mltm salfone was yedneed 
ia th# iaawie^ beirstsf&l'e described,: with tta mA ' 
&g1A» a fl.sM of 12 f, (68:'«) of falatXf plnkitb aaedXas wm 
©Waiaed %f o-arfgtallisattQo imm -etlisaol. Melting poimt.# 
181 
CR@p0rt«i;i' • ••• m®..) 
3* thyX*4«*«iiiesti;plt»irX ^SaXtoae 
tweatf- g, CO.O?iS »©X«) of tii® aitrc oospomd was i"©— 
tlii,.aatf iiftmeliX.©rt© acli* Aft.er tbr«e crfstal-
llgatloas «f th« «sfna.« p,ro#iaet, ext*a©t«ci fj?:©.® th« tin real"-
Sue# wltfa dtliaiiGl, 11.11% plokis-li a#@i.l®s at X.84«S®-» 
185.5® were ©W.si»#d, f4@Xd, 10,3 g, (58;?,>, 
toal> CalM,. for S, 1.3,if#, 
Fewidi 8, X3»00^. 
4 * '-Mef.liyl.->4-aiBiiiQdi pheny I Sttlfoiie 
fwmtf g» {0»0?22 sol®) af the smbst^aac# was 
rftdtteed *ttli tia and fctydjr^efalojrie a«i€ t© jleM# after three 
erystallisations f»® ethauoi, 13 g» (88^) of pm&mt «@ltiiig 
at 1S1^<*3.82^» 181,5'', preparei bf a itffereat 
B * 'oOblQrO'^4»&aliicd.ii}h.eayl ,SM,..f9ne 
Fr©s XI g*-10.03? sole) ©f tfe# altro CQapeuBad reteosd 
eataiytAmllf wltii hf-^rngm:,. a p.liik p©wd«r vm obtmlaecl, mhtah 
omm.T&i at long, mmlf TOMrless- Eeedles @«ltlag a-t 14S«-
144® after being twte© r«erfst«lliaed fro« fitliita etbaaol, 
field, 4,3 g, Ci3.Sf4» 
Anal. Oalod. fm S, ll.sr^, 
fSffiiAl S;, 11,83#.. 
g *• '"SltlQr#»->4«»-^ltto4t:pteeiiyl Sitlforte 
The catalytic reduction ^dth hydrogen ef 11 g, (0.037 
»<5i©) ©f lb# sitro sttlfoa# pro¥lis€ f.«5 g« C?6f} of wblte 
a©edlee aeltlsg at 189®-^!^® after ttoe« ^erfstalliBstioas of 
the prMttet frcm dilute dthaaol. 
'teal... Osled, for Sj^gM^^OgfieiSi ' S, 11.iff 
Sotiads 8, 11.96;;;. 
4 * «*CIil&rQ*4-*»aBiaQiiipli«ayl Siilfene 
.rellQWiag tb« ©atslytlu r^a©t.ioii of 4 g# (0.013.5 boI#) 
of tb®. astro salfom !» ioag.* whit® medXmm of the 
fmtheif iiiBoliibie mime were ototsliieii» flie a^eltlag polat was 
ia th:@ raage of ISO'®, l>at m% sfaaxp, kfteT at I©aat tsa re-
eirf8tailll0sti.0Ei fro® ethmmlf. hmuzQue., ox glaeial aoetic 
a©i4# tbe aitltiag poiat was eoastsal and toed at 
•i84^-185®^'» A aixesi ®©lt4ag point with the preearsor altro 
eoffiponiM.j wbicb aslts at IS3®-XS3\ Csa# ref. IS3) wa.® depi^es-' 
18*5 
sed 3S®., ti©M,, 1,1 g. or 18a'0-18S®'..) 
Aaal.., Calod. for I, §,Mi, 
Ftimd; 1, 
4  *  * •  Q p y o t e a y I .  S i i l f Q i i e  
Slsfeii f. C0.»036J. ef th« »it:ro eoapound was ifs4«c@d 
c.ataiFt,to.ftlly, ftoffi ttus sai'iotttoii naarl^r 
•bit# ©jrfstals aeitlttg at I54.ft6®-1'55*§^ separated, otit* Re* 
o,rfgt;t,lli2ati©n. did mt a:tltiag'polat, ?leXd|, 
8»S g. Qa? 86#« 
ABsl. Caled» for 0|_gflj^,^OgISl 8.^, 
rounds S, ll,.68fS 
g * * 4*4iaal R&d 1 iilieiifil Smltonm 
fwBltQ g, C0,03fS »!«•) 'OS t-h& tkltm sulfoa# was irM»o©a 
to the mim ©atai.i'tlomilF:.: After, foiii? of 
the pfodttet frs«, a yield of 6..0 g, (6?,6^) ©f pwr-' 
ISS. Siaartoa .aad Sdg^ga^tfck (3r#f, S7) p-ufelia.lied aa aeecjtiot &f ' 
tbe p.repamti'Oa tfelt eosipoiiiid sftax th© above wo.^lfe 
ira-g- enfflplttad. 
pltsht-teowa aeltJlag at 153®-1,64'® 
.Anal... CsiM, tm S» 11.134, 
% la.iSf, 
4  * j . , 4 * » € i M l a o d I p h  e n y l  g a l f o a e  
Six g, Co•0175 mole) of the preoiirso^^r eospoaail, following 
©atalftte ^©ittotioa# gaws tmnspmmB.tp pmpMBh pistes of 
aaia# aeltiag at 200,5®-'301.;S® mitm three 
fmrn 9tkmmX, tli-e yitld wmm 4 :g» os 81'^^. 
Mml,. Calod,. fm ll.Si*. 
foimds ft# 
kttmmtmd fTmm&%i,Qn of 3*««Ctiloyo«»a,«4«»aiaaiPoai.:iiti«iiyl ia.lfoiie 
iiliea 4,S g* Co .01313 'Sole) of tfe® Ctolt-ro salfoae was 
with hydrogen aaA Eaa®f aiofcel tmdey 3 sta^ 
pr«esuire, the reqalrsi aaoant of lifd,rof©» tm iredttotton of tlie 
two mtt:ro groups was mb»:03rfe®«i.,. 'li^t m working th@ pradrnt ap# 
Botbtag but m ds*, mm^rphQUB gam eoald ba 
Qbtsl.Bt4, 
Att^pted g^^oaxatioa of €*'*-lsofi.yoByl*3.> 4«»dl8»lnodlo'li&a"vl 
iimom 
• la eatalft-ioallf ir©tiielng 8 g» (0.0338 «©1#) of the pr®-' 
'Siumm aitro oo»po«id^. tb# tsqmtyed mom.% at' hydrogen for 
til# reduction was. absorteodj hwmm'ff the p-rodnot waa an 
mmQt 'hous, ^mvm solid, ofevlotisly qmite Mmf polf» 
sMlms ax@ ®a»41sr oxldisefi ©» ©oataet with the aly. It seoa# 
liglilf protoafel# hf t.stfciag gmmtm preeatttloas t© awM 
eoatset witfc ibis a»iaosialf©n« mad tli« ©ae l*ia©dS.at#lf 
pTmmAlng:f could 1»@ ps«pmx«ci, 
3 »^M#-tliytyiaainodig%#iiyI. Snlfid» 
Tto©# g» (0,0139) of thm i*«aethyi-4^«»iii©dlplieiiyl sul*-
fid« wms. tiBs©lv«d ta 10 »l, of acetie ^aahftfyW# »M 15 ml, 
of glmt&l aeetie a^id,. •miluxed fm ome homr, md pomted 
lat® m BxmBM #f fb# @*BSf y.esitoe was c-i-ystalliged 
t»lis« fmm dHmt-0 #tliaiiol» leltAng pelst, 3.21^123®, 
teai. OBlcd. for 3.3,4. 
f-emtt 80 IS.*40'C, 
g*'«^Mt41iy3.«»4''^ferayla.g|>.iiQd;lyfe;e»'yl Siilficte 
Five g. C0,.0333 ©f tbs asiiaa was mfluxB-d ftv© hotaps 
la 50 »1. of Bff fa»l«J sei#» sad th#» 4»©wa@d is a large' 
•©I'ljas of i®e. fks plat blades wbiob a®psratei 
©lit m ataaiiag- ws?e filtered 01 clrie;:, ant twlct r#erystal-
lised dilmte ®tlaa:©l gtvlag 3#'? g, 'CSff) df prodtiet salt-
iiig at fb» starttag oattrlsl, Itself aelte at 
bttt m mImM *#ltiiig poittt ©f tk© t»« ooapouads was' 
depsmsM t© SO:^0®,:. 
tmal.., Oal©^ . fo^  a,. 
FottMS S» U.p0, 
«»9S» 
3**»lgthyl''4''urei€lod.iphenyl Sulfide 
Five g, (OmQM «©1«) of 3*-methyl-4-^faiaeiiplimyl siilfM® 
wm® dissolved iii 50- ai, of ©tbsiiQl e©ntalairig 3»S al, 
(O.OES ole) of Qommmtt&ted iifdrectilQflo ael€ and refl^tuted 
for tblrtf alamtes with 2.1 .g, {0.0S6 ,s@l©) of p©tatsi« 
eyaaate, Bariag soars# of tie reactioa 35 nl. of etbanol 
wm atted* fli# soliatioa ms filtered tot to r^asv® a ssall 
mmm% of ®ttsp«ae-d soliA.^ ®,ad esslM*. fh& produet sli©*@i a 
proa«iio.e#d t@iit«ey to oil 0ttt> It mme xaditeolvei, to ©tbas#!.,. 
fllttrad,.. m€ filtered.., Aft«r rec3rfstalltsa.tl.0as 
fi-oa m alxtar.® &t 3 al, ©IliaaQl mA 100 al. of toensene# a 
pure, wMte powder was ©fetaiaed a#lting at 1S0®-IS1®- une-tiarigM 
by fiaeth®!' fhm yis.M mm 3.5 g. ^ 
Aaal. OmlM. tm 3-0.8#. 
fomdi I, -lo.srl. 
(B.t l^:Mgetteyl«*l'*py.gyylli^heaf';l »*folYl ialfM® 
The 3,-S-disethfl-l-*pyirirfl dm^iwmtlwms ©f 8o«e of thm 
fof#^.4iig Miaes w«.r#- p^^pared tasent tally i» acco*d-aoo® w.ltb 
ISS 
the procedure (S) ©f aa2-)©lw«M34,. R^0m.^. aafi Woas, ' fbe 
followlmg prooein^® .is tliustrsttf© of that used la the sttc-^ 
eeedlag Bfrnthemm-, 
ISi., Hasel^?ood, Hughes, brA Mons, Proc. Rov. Soc. 1. 
ivnles. 71* 92 (1937). /C. A., lCi95"ll938]7 *" 
1st tbe ptmem® M Qm »1. &f gXaeial .seetie aeifi as a 
©atelyst,. 6.46 g, CO»Oi b«x«) of 3**-a€ftliyl~4-.affll»odlplieiiyl 
smlftt# amsi S.4 g., C0,,0g ®©X«) ©f 2, S-ijexaasfiioiie (aG©to»yl* 
aeeto-ae) wert •eondeased tog@tiit:f ia XS «X» ©f atoeolute #tfianoi 
by refluxlag for oa© sod ©a^e-iiaXf tionirs., ffe# solatiQii was 
pemwmd into tOO ml. of watefj tli« ©eXlci prMaet was filter## 
©ff,. dried* aM recryetaXXi^ei. imm diXate ethaaoX, The 
yield wm 6,5 g, C^Sf) Qf whit# ©j^fitaXS' neXttag at 66®. 
na. Oalod. tm 1, 
Fomdl M.,.. 4.?8#, 
p«» (.3a. s">gig#tiiyx««'x««byigiyx) itpkeayx smlfide 
Six g. (u.OS «®X«) «f j^a»laQaipli#iifl sulfide was ©on-
deased witli. 3.43 g* C0»03 isole-) of ae«toaflmc«toii#. Afteir 
erystsXiisatton of the produus't froa #tfeaaol^. f g, C84?') of 
wbit© ©xfstaXa »©Xtiag at 8S:,,S ®-8? ®/wt,g ©totalaM, 
mrnl, Oaled. fe^ ** 5.03f. 
Fomidt Sj S.Sg-f* 
(2. &»Oi»ethyX-'l^'pyrryX)diphenyX SuXficie 
r*©s 3.,§ g, C0.,0Xf4 ®0X,e) ©f tb# Mine and 3 »X, ©f ao®*-
t«aylse#toii«, 3.#.9 g, (SO^) -of long,: pitifelsli erystaXs aeltlag 
at H6'%»lXf ® *st  ol>taitt»€ after two e.yfs. 'tsl ltgationg fmm 
aXeofeoX* 
eaXe<l,» fo^ ^18^1?^®* 5,03'"'» 
feaiiii i, 5.05'%. 
Or- C2» S-Di«iettiyl*'l'"pyrryl)piieayl SalflAe 
Sg-alruolor 'smomita' (0.03 ncsle) of tlis aala# aM aeetoayl-
aeat©«« vme ©«)Meo®«d.,. aM tbe p»dti€t was oxystalligsd frea 
alsohol ae lafge# byssa# cubical etfstals »eltlBg at 108® laa-
ohaaged, by erystaillgatioii, fleM, 6»9 g» (SO'S). 
Fqt mmXfBlB a esiipl®. wm tyteci _iat vmm Qter phosphoTas p«a-» 
toxid® at SO®. 
Anal*. OaXe€» tot % 10,94''*, 
Foim4S S, 11.08?:". 
(g» i«>Blia@thyl.»l-pyrry 1) pfaenyl £.^folyl llalflde 
fh« ©©adeasatton of 6»4S g. |0,03 »le| sf tM» amine and 
3,S al,. CO.,03 aol©) of seetonylacetone pmvMBA s pxodmet 
froa wliieh 3,35 g. ef white arystsla laeltlag at ?8®»-
85® was obtataM after two eyyttalllgations fTOH etfaaiiol^fc 
W%3X%hm i-eteyystmlltzatiQii €td not alter its mthm tll^fiefisM 
®©ltiiig poiat., 
4iml. ^3 lod. for e^gl^glSt S, 10.94 . 
fouadi S, 10,,9#» 
(3^ &«*j3.1ttet'liyl'<fl*>pyggy 1)pbmfl  Sulfide 
2'-':ethfl«.4»aialftod.ipheayl etilfide, 8,,6 g,.-(0.04 sole),, 
and 4^7 »1. C0..04 »©1@) ©f aettoiiylaoetQae were easily eoa-
deae#d to give larg% whltm eryetals of th# prodtiet» It 
melted etefply &t lll»sa.ii2® mftm two crystallizations 
fro® etbaaol, field, 10 g. (85. 
teal. Caiod. S, 10,94#, 
F©miil Sk 11,14^', 
C8.y ^ ^oBlaetfayl*»I.*pyg.ry 1):MpheofX Sttlfone 
S®v@ii g» (0,03 m&l&} ©f -i-astadtlp-heiiyl sttlf-oae was eoa-
4ftiis«d with 3».42 g, {0.05 wit) of »«©ta!aylso#*0a« fot eight 
satbet tbao tli« neml one %o thwBe homrs, giviag 3»6 g. 
{3S;!) of bTOiitifttl,: whit® plates^, fh© a@ltl»g point was 
1S3®-.154®. 
ami* Caiet. tm ** 4.S04,J S, 10,34. 
Poontt *, 4.58v; s, 10.5f. 
^ .s»«OiB#th.yl'"'l'-pyyry 1) pheayl g^Tolyl Salfome 
f^o« the eottdeiisgtlon of 7^4 g. C0»03 odle) of the aaiiie 
wlfli «i ecmlmleat aaowat of ae#tGaflse@'fr{>n% 6,35 g* (SB-!-) 
ef pale taix ©rystals were igola,t6d, aielttng at 121®-122® 
after several Feerystalllgations from ©tliaaol and water. 
teal,. Q&im,. fm Cj^^Ij^gOgliSi i,13^S S, f.Sf#. 
feiiaili 4,18s; S, 
5">Diaethyl-l'*pyri'yl)phenyl ^folyl Stilfoag 
fbe ©Qiid@asatl&a ©f ?,4 .g» fO.OS nole) ©f th# tain© &at 
3»€2 g, |0«03 bqIq) Qf. ao©t0ayla.eetoa« yielded 8»E g, (94^) 
©f pr©i,iiet r^erystalXized t# a eoastajit -aeltlag p^lat ©f 
148^149«.. 
teal.. Calet. for Gi9«i9^'S* 9.,8f#« 
s|, s.80 
«i02-
B, Ist©»tdlat#s aM if stipes 
1« 4*'Tyia»i»o^«&geiie 
Wf 
MmMimg t& tie- f«m©fal parosedttre #f aiBsb«fg for 
T&dmittg' S#4»<tiattf©maiMae with tia aai hfArQ#kX©ifie acid.^ 
91,5 g, (0,,S »ole| 6f th& BSO g, ml»8) of 
tim md 900 g. ©f eeas«iitri,t«d iifar©©fel©irie mid is a S I. 
flasfc worn wsrmei with freqaent gbalimg in a water feath., fli@ 
]r®&«tidii h^gm sl©»ly, Istt* hesmiag vlsiea-t, '9hm 
the reactloa had ettto-stdsd# th# solution mm ®vap©-
mt&4 te iiietpi«t erystml aai itlntM wii:h m 
equ&l wolmB of ©tkaaol md -mmmtT&tmA bf^wmklmio mM 
ClJl),  Th# felsek s#lld whleii  de-positet -m moXitig wm taMm 
up ia a BiatBUB- of 'Umill&g MlutBd as feefote with efli-. 
aaol aad liifdyoeiiloric scidL, •saS e0olet, la this wmy BO,.-g, 
0f Mautifmi gTmn ©yystale ©f I, 2# 4f*t3^i.&Blmbemsmm dihydro^-
oUl&rMs *ss 0btmiaedt la th© s«@ war » aMltioaal 20 g. 
@f fTOdttCt wms mmmmd fmm m&tb0T fh« total 
rieM was 40 g, C4i^), 
In saother ®f 0»-2S aaiaf meehmalml stirring 
to fflo-ie^ats tiig wlgQ^t- of tit# reactiOB|^ wfelei wa« proemaBd m 
described abov%, m fl&M of 33 g* C?l.»5#| ©f th& pre^met mm 
B-mmmBi,. Oom0ti#tmble by-^product, the ©rfstmlllii# ohlorostaa^ 
nie Co* -ous) aoi4 emplmx of tti®- sals# wm- ©"btalaM ia th#s# 
isf. mnm%m& ii£o it# ^^53 lisae). 
403» 
aad siAg#c|tteiit twg, fw&m wtoie-fa 1% mm vmj Mffimlt i& 
isolst® the mime-
O&t&lwtt0 TMm^ioa methM* la .3W al, ©f sbseliit® 
&thm&l SI gm (0*3B a©l®) of S*4-41alt»aotll»# was giit.p«a##t 
togetJier with 4«*S g, ©f %#%« Sas«f ostslyst md ehmkmi 
wmdmw 1.-3 a"t«» of ujitii %h@ mqmiwm assail f©r #£>«-» 
•pltt® 2ediietioa mi tM uitm groups bmA hmen abaos-bed (s.ppmx» 
IB h&ms)* tb€ ¥i©lst solution, was f'tltswi of .#ataXf8t 
Slid treated witli ma memsw 'of mm&mtmtm acid 
with ©ooliag ift aa Im bath, A pwpl®# fia% etystallia# 
seltd 8^a,rat@i owt, whicti wa.® filtered off,.. wm»fe©€ with 
«tlisii©.l aM aad fiaall.y arisd •ov#? ajiiifdrow 
salslUB elttlotia# vagmo^ fli# yieM «sf dry, a&llA 
•wm- S2».5 g, <8.1#), 
Fmm fife • a'sjseeedifig t.&@ yteMe. ©tetfi.t»e# wiire 8&?, 
mf.,. 80?-, mig moA Si^., :petp@#t.i'rely. 
g»g»»BiiietbyI>*»S*-agiiiecittia!sm&3>iait 
fd 40 g, C0»2Q4 asle) of l,2,4*tf4as.ia©to#am©fi:e dihfte©-
ebi^rM© Cob-taltt«4 tof ©.atalftle iretection) i.la»c!tlr«d la tOO *3., 
water# C0*21.6 aole) ©.f ttsootFl was s.l©wlf aMsd with 
fitiyring* ,Ia «*ot.»i«t8i© rtsettea «ssmM,. ami a pi-eelplt&te 
feegaii to f#»». After cilg««ttng tfe# sixtiir# ©a the liot plat© 
tm some tia% It was eooi«A aad fhe pxeelpttst© 
wm resusp©m4«d la wat-«, as,€« alfealia® witti sMiat h.ydr#xid# 
SQl-yttioii, CQoletji aai- wmUmA with wa%«» Tbi# dfF 
p©w4air, aeltlng at ®|,, wm« ti-ygtalllgM twom lbs»g#a@-
©tiianol (3J!) as i^ag# hmwn. a®eil®s Bftittng at 186®^!!?®". 
la mofXntimi It ©sblMts a itiPQiig ilo\ires««a©%, oetiig red• by 
t^aasBittsd li.glit mA by ligfet* 
be fi«M wm 35 g«# wiit^li 4s aemriy fnantitstlve. 
la a esalier Tmi C0»l-03 sole) msliig tli© aalii# ©bt-ai»@4 
fey ©atalytte tie m»M .mmmB of M&mtjl ms r-e-
ffioiret lj>y at#®® Aislillatioa of tb# selcite stasp®osloa of the 
QHtiaomllttis, gwrnt ilffioaitf was @ii#Qmt#r@d in fyealtig tli® 
pi3P6i;«et ©f ta?, rffeielk «»» fiimllf r»»o»©«i bf isp^ated treats-
meat with i©]rit ©f tiiB €lseol¥#d la laxge moaats ©f 
hdt »at©»ii f©li©w«d by t-tcyfetallig&ti©a fi*©® beaE©»#»#t&.«i©l» 
fbe fi#M #f Mittag at 186®~187® w»- 10 g. CSff). 
OalsA, f©s »# 84.2f» 
FeiiaAs I» 
2m g*>DlBi®thv3.«»S*. C3 «.i«»ai.it«ttiyl*'i-PYgr'yi) qmiroxaline 
Three g„ CO.Olf ©f qmlaexaliae 
ia 13 ml,  @f a¥tolmt# ©tfcaaol *ss jrefliset fm torn homM with 
2.18 g* CO^OiSl- ffiole) ©f «©«t©oyiae«t8a® and 1 al,. of gisoial 
aedtt© &qM &s a,#ataly»t« It was poared witfa mptd etli^riag 
lat» m- al, «f wmt#?, ©-ooiei, mat filtered. ?b# graamlsf p^©-
dmot was •Qxystmllts-e-d fr'oa ©thanol mtt&w witb loTlt ' 
at teag, stjrs^-eeXorM a«edl#s suiting at 18i*«l63®. fhs yi^M 
was 3»S g,. sf 74 , . 
.MS* 
Aaa4... Galed* fm 
Fomtfi 1* X6.75;;. 
la anotlitf .irm of tli.® mmm& etgfs# 2. g, (47t)  ©f tM.% 
goMen leaflats at 183^1.64® was obt{.in#.d imm ale©**' 
holic solutioa* 
Alteapted S*C3.>&*aig#tliyl.^**l*»m3rgyi)gttiBQxaIi.ne 
Illoxailae w'.b pwep&w^ imm 21.6 ,g, C0,S »ole) ©f  ^
pb©aylen@diaBt»@ and S2 g, |0,2 »1«) mlloxau hydmte 
1,23 
aeeoMiiig t© t&# Mettoi of Idling,*. " fh# fi#M was 41*S- g» 
Ce?'^}. It d@w«pose» 300® 
follGwiag tfe# -s^tfeod df faijlaxt* mM feiel:-
s#a, 20 f0.OS35 »©!.«)• @f slMsasia# »,« atttuela-rM 
at.ifi* im- t»® &@i»s witte *1.' ef 3#^ »Qm«©tts si«ial.s» 
fto# eals# «as to»i3.«€ with i§© .»!.• #f' wi.t#r t© #xp#l »» 
TOaia^- aa€ a«M«l.at@i wt%h &ftt©ehi©rici mM t© a 
pa of g.,!., Oa eoeliag^  yellow orystitls &i a-a«liio-3* 
©ar'boxyq^iiaesaltii® w#^« th# rleM wa# M g,. If 3*5#), 
selttng with- A«#piap©ait4#n &% iOt'®* fli® pfoto©* was taeat** 
t® IB Miltnf: aitnibeagsB®#- pamM 
lato petroleum ether, wsiiMii s®A ts'tM.* fleM# fl.#?# 
wmm -3*S g, Co *.0343 p#l®) ©f 3»»i4a9fwi-ii#»lin:« mtlw&M 
f®y *«# komn im li- »!-• #f stomolute wttb S »i» 0f 
a©«l;.©aFlaoet.®n© aM .1 al»' #f glaoial seeti<s «el€^ a i&s-t, 
broTO fiJtt mat 3 g* ftf es^stallta# ffl.at#3ri&l' ms isQlstsd ©a 
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Aaittii 
Eleven g.«.' |0»Q40S m&im) of ^tsein'me aM©4 t® &. lio% 
alxt«r@ ef 4S g* fO.li «#!«) ef •faytoa.tM 0©pp©t swlfat©,. SO- «1, 
©f wrntm,- aa€ '60 g,. -of p-yrMia# ia a 3iO »!• thf«©-tt®eksi 
flask- sad oa a stssa b-at-fe wttb atl^yl-Bg im fern hssmrs,. 
fb#a tteg «©ltttt-©a m.g slowly poured with »tlWT%mg lnt& 20-0 al, 
Qf ©#14 watst., -Om fllteflag end wsshlag ©oplottsly with wa%®.i', 
ftas, |>sl« f#ll0i* arystal.s -saltlag stoatflf m% 131®-13-B® wsre 
0Malii#t vfithout crystallisation, fh© yieM was 10,S g» 
189 (96fs), (Reported: 133®, by anothsf 
'fw<& a©£# 3pmg «&€e la the @aa« m&met f e yitMa ©f' 96^ 
B.M lOOf. 
6«*telno«»2» S'^ble {a>»ag.thoayphga>yl) qainQxallae 
Tea g, {O.OSf ai©lt| aalsil aa€ f .5 g. -C0»038 «ol©) ©f 
l.,3,4-trtfiaiTOl)#ii2ea@ dltafdr®ebl©rl4» ii.ssol^®4 ta 100 »l» @f 
®tli®ol aat w&%m Cm) were xeflaxM wttii etiffiag «o s. stean 
¥at-te f®r four hovixa, A -gli^t mzQmsm d-£ eoneenti-ate^ sMiu® 
tafdi-Qxlite solution was addtd* and, the siiEtwirg eoolsd,. fhe 
baiH #sk# @f @«id# p^Maet &9m tli« ^ireaetiiia was gjeetod in & 
rnmtm^ 'ai»-»olv«€ la h&t ©thaaol# clia3eo#al@A^ .sad ©ool©i» 
Bat^t pwffplisbf. sbialag ©ryatals- ««paatM »mt, .Iterfstsl-
llzmtioa foo» wlilnh s-#eii-e€ to fee m aor# taita-ble 
^*e S,1 g» (61,5^^: of ligtet hxom erystals ««lti3atg 
189. ,»©gsl@r. Bar.,. If,, 11? CltSl). 
•108-
at fna'tfeer ©rystalliiattoa. 
fills mmpQwcA & ittoag, <i®®p gmm fl-mmmmm.m 
#irea ia dilut# s@lati©as, 
Aa#tte®r mm (0.113. »Qle) gava 13,5 g, fS9,5^) of pure 
p»#dm©t mmlting mt 1S4®-19S®, 
4iml> Qi-lect. tm 
fo\m6.i I, 11.715s, 
i*>(gj.&>*Dia«tliyl'»l'*pyrryl)*3»^toisC^«8thox^h€inyl)q-tii..it0»ltae 
Fiy® g,. Co,014 »©!») of 3,,.S»»i>t,e(]^®,©'llioxfp'fci@ayl)»6*»»im0-»" 
.qtttaoxaline» 2,5 ml, of acetonylacetone, aa€ 1 «1, of gXaeial 
ac«tla aoia eatalyst im 40 al,. of .©tfeaael 'wmm to« 
fm- tmm li©ttrs. Oa »0lt»g, a sasa of goia#© platelets 
aad soia# bla^k %m €gp<}ii%@€ tmm tb®, aoiutlsa. It «©l%«4 at 
lS4^«li8®. Til# prodmot *sfi 8ti®pea€@€ in 30 «i. ®f ethmol aad 
reflmtt »litle ^mm® was aM«d dTOpwls# wttl eo^Iete eolu-
tlon. &t 111® 8#11<1. was jMSt ©ffeetsd, fb;© s^ltttioa was treated 
wt%h Mmitf and ««©l©d t& o^ystalllimtlaii. After a 
rep#titioja ef tbi® pwtfleatlea pmomOmm, 3,6 g, (58#) ef 
4mp fellm exystsls aaltisg' at 1S9®*1^« wms ofetalaed, 
Anal, Cplcd, f©.ir », t.SS#. Xq xt) ^ o 
F©mdt 9,70f^, 
6*.ljBl,a#»3.»3*>4iptogirliittiiioimlSa# 
fwealy g, CO»OtS a©!®) of toeasil aat 18,5 g, {0.,09S a#le) 
of l^J^'l^ti'tMS.aefe.eageat ilhydrochlorld® wex® I'efl'ttxet tQ:g«tli« 
-109-
witb' la sl,» ©f etbaaoi. aai wa't#i* (1*1) ©a a »teaa 
batb tm ome teottf, Aii nxmrn^ &f sMitm hyi roxid® solutiaa wm 
©•lowly AMPPMD MA th« aixtrnt# was ©ooltd,. ffee crade pf®-
dii#t was t^©» ia hst #tliaii©l ©fearooalsd^ fllt@y.ea, mA 
@Tapo»tei, t© irfuftss,, l.ft©s erystallimtloa froa MmBm,, 
l-sliow eryetal® aeltiag at 172®-lf3* vme #totsiii@d., Tft« field 
1 P"P, 
was 18 g-» (57'/)^ {leportedi ' l/G®.) 
6^  13... S*M»#thyl*l*"Syryy 1) "S«S^ dlph env Iqataenial tog 
S»3-*Dipb#ayl^-S»&»tii#Qatii©Ealiii®,^ f g« C0.023S a©l®), was 
d.i,®s€(l¥«4 ia as ItttX# INsiling absolute ethmol ms w©ml4 eoa-^-
veaieatly 4i«.solv© it C4S %km $ mX, of aeetoaylaegtone 
and I »!,. of giaotal a©@ti.0 seii were added, mud tb# aixttiye 
teflmM fm fiv& when it ws» poured lat© water, -onlf 
a €s#lloi«lal ®»mlsi«tt liow®fer,, th# aidltloa ©f a 
ltttl« hydroxide !©• afi-ttt,*alise tht# itestlc %©id saiisM 
a d®ep foXlGw pr«#4pit&t® fom# whi«h m» tlltm&i off and 
leiti,.ag point,, 100*^.150®* fhe watsj-lal was tos» 
peall«i ia tosilliig ethanol, aat to«as«ii# w&m »l©wlf add®4 until 
It: h&& mmpl&tmly diss©l«fi,, 0a eeollagj,- beaatifal yellow 
©fystsls fomMg aeltlng at 148®~150®* A final reerystall! 2a-» 
tion froa 'beasea# aod mthmmol ^-ve 3.8 g, (43,Bfs) of Iwg®,. 
yftllow eyfstala self lag at 151 ^ ISS'^, 
Mm. Oalod. for °36«21»3' »• 
Pound! H, IX.13#. 
3a 3*~Dlchlog#te€fl2il 
2,2*-.Sl§fetoy©te.»2o4ja waS' pireparet fmrn 100 g. |0»fi.3 mQle) 
©f ©^©liioirefetagaldelifi,® aeeofilng tO' tfa# ptm-mAmB #f l<j4.gi'<»a 
180 
and losembergl however, tii@ p^aimet was && oil wfeiefe did 
aet effstallii® ea 'TOoliag n©:p «a t^#ats@at with e^Qlveots, 
Cl0poxte4i S8»»5f'% ta 40# yitld..) 
fne ©fetalaed fee® the abova r@s0ti©ii was 
adi^S to a Iwst lateti-os ©f 18D g» ef lifdtat#^ e#ppes sulfate 
ia to »1, #f water sua 240 »l.- #f pyridia#, aad stirred #a a 
'bath fm- fomr toara, Almmt yellow cry«tals 
l»®fayB to s®p'iirate fmm th® aixtee* flig atmtmr# ms dmwmd 
iM 500 al, of wa*#r,.. wblMh preMpttstad. s #f teoiim 
©ffstsls mid .gi». Os aeldifyiag tbe tlXtmtm wltb tiydro--
elilorie aeid^- a fellow precipitate was ebtaiaed,. wblehi was 
mtimtf ©rgmaie, bxrrning without yet was ia«olmtele 
i.a water,, alkali.# @tlia»@l:» or fesamaa#. fli-® ©rmt®', bro-wtt, 
erystalliB® iiat#rial wms ©ri st j.1 liaet tmm hmnrnm m ^€a«ti-» 
180 
fttl yellow m&Mlm aelting at li8%*12i®, Ca®lKJrt«dt 13S® 
by aa©tl®r a#tli©d,) fii# w#rall yi©M' »as 3S,S g* or SifS. 
6-AairiO~2, 3-bi8 (o-chlorophenyl)quinoxaline 
.•B<MiiAWnrMiiiiiiiWiiiiiii]<i«iiwiiitiuiW'«l*iiiiw*DB»iil«iliww*iwti»«i>iWW>i<.»wwJ!Wiiiwiiimiiiiniii«itiHiiiNiitwiHwi>ii»ii»iiti»tfiLi iiiiiiitiiiwiiiiiriw laifipniiiniiuii iiiiiui immniiiniifBi, 
For fettr ijQura 10 g. .(0,03S8 nole) of 3,,t2*-.tielilorobea2il 
attct f,5 g, (0 ,038 isolsj ©f l.j.S.ji 4*«*trt.'MiiB.©b8B.g#&.© dlbydroslil©* 
rid© wwm. reflttxed with wl^Qmms stirring in 250 «1, of B0$ 
ethaaol ia water, ffe© sparingly #&lafele hemll went e®®plet«ly 
190. m€gmm m& R^mmubrngp £» SlSE* * 16 Clt30)* 
iat© -fhe wa# att&liiiig©i with sodiia hy-
aaA powrei iat# wmter, fte© giwwy preeipltat# tolldi-
fied t» a glass oh €i0©llng» It was takes mp ia- hot b«a-
z&m$^ Qh&itmshlmdp aa€ dttotM wltli ligr©la, Tht 
Qwjs%%%9 aepai-atlug omt ©n sooliiig a®lted at Aft#* 
te©:tag twi©# »3re fwom fesaaaa® anfl Itgfo-lii, 
7,§S g. f55';C) Qf ^Men-toroiffi platelets melt lag at 178®>»lfi®, 
meliaiig#«i by fasthet .^©e*f8tslMiiitiQa,^ «« otetaimei. 
On another sub mXmg SO g, (0„,;0716 «al@) qS thm beBall, 
14 g, C53,6^i) of til# pwF# produet welting at If8®-1?9* waB 
©l>tal»M, 
Mai. Saleci, for % 11,47 , 
P©ij»dl I, 11.48;^.. 
i*> joSiBfetliy l~l-pyr ry X) "-8,. 3<»>b|.8 Ij^Qliloropheny 1) quinaisliiie 
Se*ta g.» (0,0191 mole) of 6*«la0-3,3-bis(^shlQ».pto#iifl)*-^ 
fmlnexalln# wm AimQlvM Im 35 ®1. df beillag- mlsolmt® ©ttaitaol, 
kitm Adding 3,5 al^» of ae®tonylacetone sM 1 al,,. ©f glaoial 
seetis 'mlAp ^tflaEiag fm' fmm tmmBp. mnd -drowiag ia ^200 al,. 
#f w%%m eemtaialag a little gMlm a ebangiog 
to a fttabl© f^llm soiici was ©btalned,. Oil® was dl8Solv®A 
ia b«a0®ii% eba^^oaled, witli llgrola.# »ol«d.» aat 
filtered. After tw© such ©^fstftlliiatleas s fellm Mild 
as 1 ting ca,. 170® t&sttlted, fkmrn it wm xg^ryatalline^ tbrm 
tim»B imm &thmmX omtmimlmg Jm«t mough hmmm to 'effeot 
mmplete eolutioa, with iatewtttting trgatn^t witlt loflt. 
lis-: 
Finally#. 3..i g, Cl0»4fi| ©f piiM, ytllow eryetals was seeured, 
ntltlag at iiiieliattgM fey fwt'thms ©rystslllzatton, 
teal. Cal-ed,. tm *» 
f^mrnt i, 9.67^» 
S'.'Bia {^ni tropheayl) quiaexaltae 
#,4*«#Sla£%rolieaiii wmm aftei* the method of Ghat-
191 tawajr and ^ouXeon by tbe aityatioa 4^5-cilplieiaylglfOia-
lea©, 
Fs@a 100 g. C0.4?B »©!©) of pure bsnBola mad 52 g, CO.868 
M.©le) Qt mm, a ylaM ©f W g. (31,^ «f 4,'5-iip!li@riylglyoxa-
lene was sMalm-A, 
The s««l*s«lld m&ee o'btala-«d foll0wt.Bg the attratton sf 
4,5-dipheiiylglyemlea© was fmetionally ^@#^ystallt2®€ flv# 
tines fr&® tot gl&eial aeetto- aelt mttl tlie ®elttag polat @f" 
the yellov/, erygtailing 4,4*-dinitrobpa7il h&d hm& raised, t© 
i0S®-208®. m u k }  
fw» g. (0,0066 »le) til# beazll and 0.? g, (0.0066 
s#l®) «f 0:«ph«nf:le:iie4iaaiiii@ w#i"€' refluxei ta 50 b1» of glaeial 
ae®tie aeid tm- t®© koiars, Tli®a the solmtioa was eooemtratM 
t« 15 si, aad allowed to #q-o1. laarg#,. w«ll-for«ed.,, tan ctys-
t&ls -ef pwq§mio% w@x# ofetained ©m waging, aad iry-
lug, file yieM w^i 2*4S g« (100|^.). Meltiftg poiat, g03®'-204®« 
191 (Reporteds 30l®») 
191» 0iisttawaF aM Scimlsoa, OhQa. Soc«., 1361 CIM8}* 
2, 3~Bis (j^-amlnopheiiyl) quijao^aline 
E»3»lisf£*Bitr«pfeeR?l|f»ia©X8.ltne, 2»S g, (O.OOSS a©le), 
wm suspgadei; la SO- al,. ©f a.fe»ol»t« ©ttomol. tog©their with 
l-f2 g. @f Eaaey mtokml and «liak@B m£m 3 at*. pif®ssttr@' of 
hytregeii smtll tii® x-@q«i^-e'd Msnat ©f Mydregta wae ateortoed., 
TM insolall® ieposlt mm MsBolweA in methyl cellosolte, sad 
th© soliitioa .filtered fme ©f ©atalyet.. On e*aporatl0ii #f 
of til# solvent aat 4iiMtlag wtfli wst-ey.^ br"Owalsli«.y®ll@w 
c:ry®ti.ls a«lttiig st S5.S®»»2i8® weirs ©tetalaed. fbe prodnet was 
teerystallistfi sttseeetsively fmm mmtme mA w&tm,, and thea 
f^oB acetone sii€ ©tbsaoi mtll, tb© aeltliif p#int was 00ngt.®»t 
at B60*«262®, fh® yl®M of aMaiag,, yellow plat#s wm O.SSO 
g:» ©r 18# yisM aft®ir all tte© lessee ©f regrystalHiatisas, 
1®3 Ittto sii€ m^-wrnxkma^ ' ka^t prepared tfeis c<jmpottn4 by a 
aiff«!•»&% ®#t&od« fl«y gi'r® it# nelttag pslat as S67®-g68®» 
Anal> Oalea,. for *» 17.9#. 
FQaadI I, l?.85f. 
4 a 4 * ^ -j&iliyiige'xyfeeaz i 1 
193 
, Sohonberg sad KiemmQT d«ssorlbe th© pfepgi'atl.Qii of till® 
Q©®j)ound from ^Isll using hydrobromicji aeli ©f i,?8 d®a@ity., 
Slmm Svmlng by4r@bx©«4o acid of tiat- quality was mt avail-
aibl#> aAaptatteas using available aiteiials wem tti.ed, 
m, .Iiik% MSll©y, sa€ .teadt, Ber.,,. !§, 412 (1943), 
193,, SehoBbeiff and Irseoer* 55-« 1188 {1932), 
^114* 
Ilglt g. sf aa4«il was ttlssQlved ia |tt8t ©aotight hot 
glaelai aeette mM to ©ffect gelmtlas; then muatmt 'boiltag 
lif€s©lsi'tal«j. sola fi. 1*48) waa ttatll tha app@«aa©@ of 
a faiat toteidity* ffee nixtmra »a» mtlrnxoS. tm fiv# ho«xs 
and pourec;. tat© wat#!-, fbe pf-eetpltat©# gm was extfsetaci 
wttb a largg ©f e©W, conotntjatM sedimii liyd;r©xid« 
solution sM Ail but a little seaA€tte diseol^ect. 
On acidlffiiig and Qmllng. tb® filtmte, a pi-odMist was: ©btataed 
Meliing sv^i-'a wMe S'^sag# tesgtimlag bslow 100®, OWi&m»lf tti© 
d#«etbflation was lncorjiilet#» 
8- g* of aatBll was 'Te^iluxmS. fm- Bm&ral howtm with 
a. "rary large exeesfi of fefti©g®tt brorrdd® is glacsial aeetlo 
a0t€ for Mtm wmkl&g %h<§ sraaetioii aix-
ture mp in th# «&«# aaaaey m al>0¥©,, tb© 
tioa was fottat %& fe® vbtj laeoapl#t#* 
Flaally:# IQ g.. {0>03f aole) of 50 ml, ef sQ«eotts 
kftroteoai© s©M Ci» 1*48),^ mS. 50 «l* Qf 33fi hydregen Meaid# 
ta gla@l*JL. s<selt.e asM W0tb refluxetl with atlTTtmg fm 
s4e liQias,, aji€ tiien poiised iat# wat©?». A fise,^  P?ay po*d«t' 
s«pa£ated,, uch tmsllf tiSRoivei' ta a gaali ¥<011®® ©f ISfl 
hf«ii©xtt# l«g.vliig a© laa©l-iifele Precsipttatioa 
wttb hydroohtorlc aeld ga-re a light gi^ay pewder aeltiag at 
34S®-247®. A poftios ei?y.etaliige.d fro« a laig® wltme of 
l^otllag *at@ir liksfist 8i@lt#<i at fh# field was 
-115-
2.t 3«»Bi8 f p*tiyAirogpheiiy3,)cmitioxal.tae 
In 75 al, of glacial aoeti^ acli^ X..1 g. C0,,01 aol®| of 
0-plieiafl:ea@dlsffltne aa€ 2,4 g, C0,,.01 aois) of 4#.4*-citliy<li'axf-
beagll wem refiwx#d fm thr«© botjirs. On c^ollog,, S-^S-ble-
(£-*bydro.xyp!i©Qyl)<niia«xalIii« srystalliiM out as gitsteaing, 
to3Pom e^jstals. It Is easily soluble la sodiw® hytlroxid© 
very difflealtly s-oliolo la. lifclroohlorie moid. 
The field was 2»9 g» CS#) of produet melting at 321^®-
323®, After drystallisatloa fr©tt etliaael as fmllm orfstsls# 
the aeltiag polat was 326®-33.8«. 
aaal. qpicq, tm ^2q^14^2^^2' '* 
fmad'* w,02f'. 
6»A»iaQ*>3^ 3*-bi8 C^liydro:s.ypli«a:yl) qaiaoEftlia# 
la 25 »1. 0f SOf ©thanol is wate^,# 2»4 g, C0#01 ®©1®) of 
4,4*'-<liii|'dif0xybeiiall and 1.96 g» fO.Ol a©l«) -of 1^2,(»4-.tylaaliio-
btagana iit1ydr0ol1l@ri.de wmB stirrer! aad ireflaxed for two lioi«ra„ 
fhm the pH of tile mlxtum wm adjusted to tfae leoelect^i© 
point wttli s.Qdim hydroxide aad liydrochloric. aeid,. The aao'f-
pboms, hmma p^eelpltate was liollecl ia etfeaaol aad wate? wttli 
lorlt, filtered, aad eooled,. Tiay, Irideeeeat,. ©rang® aeetle®. 
crf8t.alli2@d outj,. aeltiag at 33S®-340®, Th© eo«powiid dissolves 
ia aei4.g giving & ohmTj red solatioa aad ia teae-ee giving a 
brilliajat jellm eeltttiem. Sine# tie eiiaage is reversiblo,, it 
is an aeii-bsse indicator., Oa testing a ftiliate solution of 
tlie eo«p.oiaM in a amtmn of etaiids^rd Clark and Luba buff.ers. 
th# ebaag© fren red te yeiiow was found t© o m m  between a 
pE &t 3»4 8Md 3,6» 
Anal, Caiet.. fot ** 
Q, S-ffaio-iiraoll I.iit@ra@dlat«s and Derivatives 
3.'»Dlethyla?ql.iio*t'*cgia'bethe.XFl^#.g:&aoRe"'S 
SodiuM mthmlm was py©psr®i tey dies^lving 4.6 g. (0,2 
stcsffll «f •oleaa »«ii» in 80 ml., ef sbsolmte •etbanol in a 500 
®1., three aeeked -flpsk,. A©#t©so©tie «ster, t8,6 g* C0»S2 
a0i«)# was -.aAdisd, sad tM# aixtuif# wma gently reflated whil# 
30 g« (Q.3 Mole) ©f ^^^ietliflaslaopropfl eliloxid# was added 
dr^pwis-t mm a t»# boat pexto#., Aftet a S'tieft while %li@ 
solmtiea fe»eaM# ©lewtfIt was rafXaxa# for six bdiir«,|, e.©ol©d,# 
aa.d filtersd fre# ©f 10«& g, of sellm eM#iri<l« Cll.6 g, 
tli.©©r#tio&lK 
Mi%m tb# toutt «kf tbe @tiiMol was tistillM fmm the 
filtrat% th% TmMm wms -penytd tat© water md extrmcted with 
«tb#r» fh® ©tliar extrae't was iried ©v@r «ii^ydr©tts ao4im sul­
fate# • filtered# aad int<j a. 12S ml... Olaissa flask 
fie4 by tlbe t33i®.ert4«>n of a ten. iach Vlgreaaix eol«»ii.. On ciis— 
tiliati#% aa. 8,S- g, forerw m« ©i»ll,s©te€ at 41^115®/0,6j«^0,t 
Ml, fh® principal %9 33 g, distilling at 
118a«.., fti® smiavm «ss saal.l.,- atjottt 5 g, FroB tli# 
SQWdua l.a,f«r soasiisrafel© polyiaerle gia, l,ik@ly arising froo 
-Ilf-
til# 0Mofld@|. ms oto--
tai»ed oa empouattftii, 
fh« aala^fraetioa was r#d4still§4» M%et taking a soall 
tmmmL at tb« «atri firaotion wm eolleeted at 8i.®-
lia® llsrgely w-alfMag 1?,8 g,. C3€.5#), 
1.4s14i ©4^® 0.9559; ©aled. ©9.06 .cfctt#),, 
fO.lO l@li©l)S ©toa,.. S9,0, 
On mQthm rm @f u.Si m&le miag frmhly MstllMd 
^Ai.0thfXmmimpmpfl ohlmMe bstllng s% 6,3-®»66®/lS 
about BOfa of It wa® aMed p11 at ©ae# t© the reflislag lotl© 
a©#t©se©tle est«r solmtioa. AttmytwQ- hmm- th# leesainder 
was aMM.» After tweyfttF kovtrs ©f 3r@fl«xiag, the aixtttre «at 
wQTkm m to®f©r®» TmmXdmm m distillation gave s ? g, 
fsireirws at 3S®-S9«/0,,4 .and 53»i g., ISS#) <ot Qlmw,^ 
ImB product h&tling at 100^^10?-® 1O4®-10S®)/O^4 bw» 
20 
%. 1.4SQi. 
A¥oiit S ©f %i.»©ott@ ^«8la mm&imA ia t&e fiMk» 
Aml> o&im, fm QigSggOg*' »* S.73-f'. 
FomAl 5,.mi CXJeMabl). 
Att^eaptM Pi'soamtion of &* 0"»Ba.e.tliylmiafitpyQPvl 1 ->6-*«ethirl:»S* 
thtouracll 
fo g»3 g, Co,,10 at©*) sf so4l\« tl4ss©l¥e# la m «1. of 
atjsolute mthrni&lf 5,,33 g» {0»0? aole) of t&lomrsa and 1S,.3 g. 
(0,05 mole) of l-dtstbflaaiao-'ft-osjffeetlioxyhexaJioae-'S 
•lis** 
added# aiit tbe solutieo was iQt temtmm honi'® ©a 
fli« st©M batli. Til# b©e-aae eioudy femt a© preelpitmt« 
After tti« mmms sQl-wmut wm ie«a©v#4 ^ moiiQ. at 
50®»60% tfeft msMm wm tip ia 50 al,, of water# filtei-et, 
aa€ eat^fully aci€ift©d fttat witk 7 »!• ef mm-mtmt&d hfdjo-
ebls-rie aeia m& fti@a with aottie sold,. 1© aatte'? bow the pi 
was adjusted.,, ae pyeeipitate fli« oioar of bydrsgem 
sttlfid# was detected ta tbe aixtmre, Aftsr tbe solmtioa was 
ewpotatM to drfaess vaemo smlfiiiri© aoid, tli« gsnia^ 
solid 0btaia@cl was treated witli mi-ie-mg golf eats, la tlj.ls 
way tlie s©dlt« ebioxid# and sodium aeetat# were snpmmtm^f, h^% 
a© QT&MlQ <ampm»ut could be isolattd ©itfeex tey att6«pt®d 
distillstiaa ei-fstalligatlm* 
Xm i^r-Pie thy l.aaiiiQogfiro¥l«er©ap t©) «>g'*cayt>e thoxype-atm.eae'-i 
^BlethylaainQpropyl p«-eliloroethyl. sulfide was pf^epared 
194 
aeeordiag t® dl3Pe®ti©a« #f Qilmm and f-©lf!i»« fmm tfe@ 
SQilum salt of 91 g» (l^Xf ©f p-liydroxyethyl aefmptsu 
and 174,5 g, Cl.lT aoles) of ^-di«thylaal.a&pj?opjl slilerid® %n 
•600 ml, of atoTOlttte #thaBOl mm ©btsiaed Itl.S g, (B&f4 sf 
i^dlethyla«tn©ps«pyl p-byd^0Xfetlifl sulfld# "bolllag at 105'®/ 
0,1 w, th« oomstsate,' wliieh Ume mt ha^eta-fftre toeea deter-
ffltaed, are as followst 
l,,4tSf,; Q,9mOi Ig ealed^ 67.3, fomd, 56.8. 
194, Qllmm. and folsaa^ £. Chea., 3oc,, 67, 1847 (1945). 
fii® p-bfteQxysthf J. sttlftde was oim^etted to the p-emor© 
€#3rtra%iir# ly treating Si g. C0».44§ s«l#) ©f tt »itli lOf g, 
(0,9' »1«5 #f ttiionyl. efelerld# la 200 si. efeloi-ofowi at 0®* 
Ob distiliatiw, 53,S g» iSff4 #f pyO'tnet ms obtained bollliag 
at 8-4'^©S®/G'..3-0:3 *M, (bat^ Cfte® tooillag poiat 
flmstwatet with th® bsth %«sf#*atii3fe. J fli® ©oaataats# whteli 
hav# a#t Mea tateirsined heretofsre* ar« as foil©*®! 
H 1,4890, l^oooisi e&led,, fe«4©0.5. 
It WM 4a the tmm Q.t Its hyAm^MmMm, as pt#©iplta~ 
t«d fron amhydrotts etbss aotetioa Ary .liydir^gsa chlorite, 
Jms-t fe®f®r® ««# thm ttm to&s# ws» lltosr&tei with 10*^ ao^lna 
bfdx#xid% extracted with ether, and dlttllled-,. 
The fie#gli.lf ttatlliad ^^dlethylaRiiaQpropyl p*elilor0ethyl 
sulfide, 2.3»S g» CO»3.0S wml@}$ was adt-ed €je©pwl8-@ with atlj'i'lag 
m&M a flvi hour pefted to tlie reflttxeA Sdliitioii af sodlo ae©--» 
tmeette estgy p'^tpair©# fw-m IS ,6 g,. CO-12 »©i#) ©f ©tfayl 
acetoacetste tm fO mx* of absdimte ttfeaaol., ffce SQdiwi ebl©-
ride (equivalent t® tb@©^#tt0si| was ftlt©F«l off^ aad th® 
flltrat© was «mpQiPat#d to a saall wolas®, ceO'lM# poured tato 
wat©^„.^'and «trasted w%t% eftef. fbe » siaut fTom tfa# dr-led,, 
filtex-ed-i aad ©-raporatsti #xtjrset was distilled tljrowgb an 
©ight inch VigresnE e©li»n* UnAm ©*4 am, pjfeagmre the f©l-
lowing tractioos w®m 0©lle©ttds m wall ^ouiit at 58 
4.3 g,» St 114®-149% md 15 g, at 141»-15f®, 
-1*30 • 
a© last fmotioa wa® at 0.4 lao, preis«r« 
glfiag 2-3 gv St §-3 g« at l.25''^3.42% and tli-e .pria-
eipal fraetioii s.% 1.4?-®-150-® weighing Xt. g» 
S^fl' so 20 
Ig 1.48111 " l.OC'O, Ijj ©alM^ 88.2 (keto), 
86,3 (enol), fo\md, 86,0, 
Anal. Oaled.. fo^ s, 3.;0*.e|l» 
wmmat b,, mm* 
Attmpte^ Pf«myatio» o.f g* {(^~Plethylaaii»pyopylae.remgtQethyl)'*' 
6->raethyl*>3'-'thiouracil 
fe l..»Sg g, C0,OS6 atoa) m ©odittM. dles0l¥ed la SS ml^, of 
alssolttt# ethaiiel^ S,i g. C0*04S jnole) of tb.iomxea^ .and 10 g« 
CO.OSS aol#) ©f l-^C^dletliflafil»opropfl»#reapto)-S~earl3Stiiox3r-
petitmQm*'4 were and the mixture was reflated foy forty 
homm^: io prgeipitat# fo»e€ oio fe©atiag» fl»# @x©@ss solvent 
was evapdfatscl at .50^-60® mier tlie asplmter; tli« rmMm wms 
taken: up in 50 al., ©f watermmtnllf aclilftei wltli 4.5 
Hi, ©f eoRCcnttattd feydxecililoric s.csi4 aM tbsa with aoette 
aeid mtll aeld t© lltaits* fh© sdlmtioa was ,empomt@d 
t© &xfnm3 vaeiao at reoa tsmpmmtMwe omt mncmtmtei 
tmlfarie aeli, Imt qrIj an lEtyaetal>le teowa guti oo«pl®t@ly 
mameaatol® to .©rygtallisation wmt #bta,iii©d,. Atteap-ts to dis­
till It# aftef ¥eija.g extfaetad ftsii tbe iaerfanie salts with 
almhol, wejr© likewise freitlfiss, D#«oap-ofiltioa omuwred on. 
lieatiRg. 
6-l'^ethyl-'8">thiQtigaQi|. 
Ace«rtltag t# tiie geaeml aettotl of ili@elejr aM 
leParlaJid 9,.S g, CO.4 atos) sf sodim,. 31,3 g* CO.28 
aole) of tliiomrea, aii€ BB g* |0»2 iiole) of seetoacetle ester 
dls8Qi,¥#A in 300 ffil. ©f abaolats @tiiss#i., a folwiiioms 
clpitate was 6totai.n@d ea xefluxiiig fos six hotifs,^ After re­
soling the solvmt reduced pst-tsurs, takiag the. residue 
up la 150 al., of wateif ana. precipitating th« prediKJt with 
28 ffll. of kydire-sfelurle aeli ant with atestlu acid,, a ptire^* 
wMte powtttr was obta-laei ieeoffipssing sbov® 300the yield 
was 27 „5 g, (97 ), Qm aaetlie^ raa tlig yi®M was S#, 
AtteBipte<i Preparation of 3* (£-*fl 11ropiieaylme-gcapto) *>4«»li7di'ox.y'** 
6«»a@ttolByr i-.i ifilna 
f& I.XS g. C0»05 ato«) @f sodlwi dlesolYSd in 50 Hi, of 
atoeolmte atkanol »8 aci4#ci g,», CO',.05 la^ le) ©f S-aethyl-g-.. 
tbloitimellt fesraiag a s-mspeasion ef the eodlwa' salt of the 
uracsil. Them f ,9 .g,» CO^tOS mle) of ^ nltrschlQi'otoenzeoe ia 
25 ffll, ©f 'etlsiiol wm aMed,. and'tiie oixtiire wa.s stirred a,ad 
rsf.lttxed for eiflit hours, fli«a tlie alxtwe was fllt®r@d, 
PsoiB th© @thaa©l»*a.elied prdclisitsite the 8»Bi-etliyl«2-tiiloui'.r;;ell 
was reeovejred meliaogedt. whX'lm txom tiie filtrate th.« ^-*altro-
eliloro't>@fl2e.a.e wm fhmm »as no «vtdeR©© o.f reao-
tioa iia¥tiig t^en 
el 
s 
















•H 49 S& U 
Pi 
a 



























































































i l l  










I S N 

















r# «>* O H 
N O 
!• 
I o © 
i 
® 












f^DtetfairlawiaopropyXaeroEgto) ">4-»»bycir0 toyf taidlae 
M. sttspeaeiea .of the sodium salt of S^fflethfl-S-tMouurmeil 
^wm pmp&mA hf digmtiag f.,1 g, {0*05 aolt) of tlse mmiX la 
a «©latloa of 1*16 g, (0,0-8 mtea) of TOdii» in 50 b1« <sf ato» 
solttts at lesflia tenpe^ atm e^g fm two bouirg, fkmm 
7,5 g., (0MB ml»} of (^ Ai®thylamiiiopmpfl efalorid® ia 35 ral., 
©f etbanol w&e i,dd#d,f aai tl» mizture was stirred aad leefliixed 
fof six liomts, Mm molmd mlMtum was filtered fr«# -of s-oAlvm 
ebloria©, and the filtrate ampors-led. fh& »eiid»e was distil­
led at 183®-»188®/0,:4 »•, witli no gl¥iag 10.S g, (82,4)1) 
ef m e«ile:rl®ss, vmj ytscous oil, alaost a,gl&.s8. It was w&tf 
soluble ia ethaaol,. lasolutle ia water sat ll^ola, aad spar-
ittgly sdlatole ia eth#?.. 
Anal. OalccU im I, i®.-47 ^  
P©i®dS 1, 16,65Jb, 
Ithyl PieQliaoylaeetata 
fhis eet« was prepai-eii aeeordlng to- tfa® w#thocl of Sllaa»t 
wb 
foloaa, and lassie, wbo dlA mt^ hmmmTf isolate tiie pro-
bttt feydTOlysed it dlf-ectly to tlie feet©a@ in site,. The 
isolatlea ©f tbt fr#® toas# km aot hem lieretof@r# r«port@a. ia 
the Glieialeal literature., 
f@ 13,8 g» (0.6 atos) of s«4iia saa€ (sodlmn saaA eaa b® 
yery coayealeiitly pyepayed toy listag tfee ©ffleieat Hershtoerg 
196, ailmaHii T#lmso, and Massi#, ill* SMB* SS£*# M# ^0 
11946). 
as4» 
ftlrrer) suspended la 550 k1, of duf li0»2«tt©, 27,6 g, C0»6 
»©l,e| of absolute •©tbsnoi - was added dropiTlse at swell & rate 
as %<i pf-oaote gmtlm r-eflux ttatil §,11 tlia lo^iw kad dis&p-- ^ 
pearet (twQ kamm)fhmi a sixtmre of 80,i g, {0*4 »©le) of 
i06 
ethyl pieelittste ' sad TO,4 g, CQ.8 aol©) of etiiyl acetate 
(tried mm pbes^liosoms p©at©xld©) was Blmlj nun Int# the 
reflttxing eiispdasto-ii, Iftei- the addition was ooaplete,. the 
rmmmtiom. sixtii^# «et mp t© a tliiek slMge wtai.©h eomld net b© 
stlfred, fii€ preoipitat#: was filtextd dissolved ia 
aad tJ#at«t with an mcms &t aeette aoid to liberate 
the mtm* kftm extiractiG» witli ethm,. arytag, fllteringp 
and -evaporating,. residme was distilled.. 4 i-M liqmid -
distiUlag at ll5®-130'®/0»4 i*. w^igitag 24.4 g. -aaid ajaotliey 
fm@ti®n's,ti l?2«-i?4®/0,,S tt.a,» wslgbiag 3S.i ,g* were collceted. 
On st.aiiiia,g Mtfc It-Qmids hmmm m etTmw*rellm s#l©r, Tli©ij 
]c-taetioas iuAim&t&d thmt bQth tmQttmm wey@ a#a3fl.y piiy^ ©ttiyl 
piooHnoylae«t»te». fteM# 54,S g,. (?#)» 
mmtktf ®f th-e pm&mt wmn ®e%al>ltslisd hy 
a -0,01. ffloli voTblQii wltli 0*01 itole of phenyliifdragiae Im 10-" 
of g-tlmaol ettataittlBg a ft* ^ mps. of settle mid as a 
eat.alfst.: Oa ^isoiiiig,. y@ll©* ae@dl-0s of l*p!isBfl*»3-CG-
pyxldyl)pyra2!©ld.iie-S ««lting at wey® olJ-tainM. 
19? ClaportedJ lfi«4 2 g. CS5-'|)., 
196» This ester was kiatly gtippii.@€ toy S. P., Ifassi© of th«g@ 
laboratories. 
Iff. mmm:, B«., 4-3-3-? ClQOl)..' 
6-* (g-Pygj dv 1) tQaag&cil 
fhlQvtx^mg: 3,8 g. C0«05 Biole), and 8,t5 g, (0,05 «ole) ©f 
©thri wmm mM®A to a 8.0l«%iott of 3,,3 g, 
(0,1 a.to«) ©f so€l» i.a SO al,. ©f Bthsml* klmmt i«®<llmt©ly 
a %#gaB t© fsa. ?@flialag overnight the 
eelwat was wmom& imm tb® preoipttat# »nd@i' yMmeet 
.and thm mk^  was •diaselfst ia 50 li.. #f wat#!* and ftl- • 
t#r»dt fh# filtrnt# wmm fitet aelttfled with 4.4 al, C0»05 
of eoncerxtratei hyimehlQi-ie ael€ aad tli«a with aoetie 
aeld iiat.41 no further pire^ipitatloa ©eettrrei* The pi'eotpitat# 
wm tlltmmA &St, and eifetmlliiiM fmm abottt. 300 al,, 
9f glad-lai aseli# g, izb$) -of well-f©»#a 
0rfsts,ls witto a gsmuimh east w«ire «btaiaei:., fl»#f meltttt wltli' 
d,eeo«p©sltl@a at flm p]Podtt©t is jsa^ily soltttola In 
fe«tli acido ana h&BMBm. 
Anal. Gated:, fo* CgH^OK^S? S0,,4?f,, 
Fouadi i,: S0,70^§, 
Ethyl Mieotinat# 
198 le0«jMiiig t® the geawal t«€:toiq»@ ©f 0a®p:S.# ' 100 g. 
(0,813 a©l@). aicotinio aol€ wm esterifiod hf watalog #n a 
s%««« %ath with a nixtw© of^ 2S0 mi. «f aljs«Xat© etbaa-ol -^id 
125 al;^ ©f swlfwi© aeii Cp^FaipM with g*:i'©iif 
e#<3llag #f he »«p@ii-ent8) «a%il all tfa# sella w«at tot© 
198, -Gaap®, Aroh. Phayia.* 8^.^ 346' (l^S). 
Bolatt©»» A.fter m&XUig %& 0% tfe® aixtiur# was po«2r@4 with 
wtgqwq%m mtltwlmg slowly ia%0 3 kg, of urn&'km le® .sad 35S g» 
qt f®tass:im <5mh&m,tm» a# precipitate separatlag oa et^aad- . 
iag was mff, aa€ tlie filtieat# wai tx«at®€ wltb '300 ral, 
of mtttirate4 sMim ©mifeoaat# eo^latiea. to salt oat the ester, 
fto« mtm vm» with 2 1. ©f -eth«ss# driai# filtered,. 
aa<i .fl.a.sfe'@<l iato a »©dS.fl®i. 01^1s:#a flasl:* iith'iio tmmtm 
mA *l,:irtm.ll.y m- mmiAm tm «attir# ©©ateate #f -Ik®' flmsk 
dlgtlllM at .10f^l0S®/lS aa, giving SB g. (72';^) of.©l®sr, 
ool®tless., IMttid, . 
.I-fclyl. lieQtlnoYlsee't&t® 
A sttspgas.iott ©f ©•f.S aole o.f ®©iliia #tfe©xl4© la 690 «1.., 
of mhy^mm wbm pmp^ed fmm If ,85 g. C0,fS mtm) of 
sMiMi saaA aa€ 34..6 g, C0..f5 -aol©) of alsg®lttt« attiaaol,. To 
thiM-t a iil.xta?« ©f as g» (!.•§ a#l.t) ®f salift*om«- ethfl a©#tat© 
aad ?§...§ C0»6 ©f stlifl wmm added slow.!!-^ 
aad t&e rtsetloa. atxt-iir© «m« stirred m& milmmd fm tw«lv# 
feoars* By ttet® tia© tb® liciiild b-e'isaMe 0i#ar.. Tfa# fceaz'tn© 
was distilled' em. a bmth, mA Ifce 3r#:8iiml g» was tiydre-^ 
lygi^' with a dilttt© s«ilati#a •-of 60 Ml. ©f glacial a.o0tlo add 
ia water.*, fhen m m^mB ©f peta«®'l» mrimmtm wae ad€«dt 
aad the. mtew wm «t-»a«t©d with etbe^. After .trying# 
4agi, .aai #vap©mtliig tlie etlier, tlie vm tlstllled,, A 
34*9 g, fQwmm. was •eoli#@t©d at 50®-115®/O»4 a®., thm the 
pyineipal frsetlon was olstatiiM at 121«-iasV0«4 »». as ^ 
13?-
pale, ©ii welgliiag 64,5 g» if2f)« .(leported# tof 
199 ftii©tli-«3e .*otlf4@ati@ii of the Clals«a eo^®aa«ttoai Zf% m 
200 
ffe# lifdipaett®yt<l@, sad §8^|. 
5»3 g, C-0»07 ant #tfeyl 
tat## S«.8S g» C0'».05 »«!«),. sere refliixed tegttliei' for twelve 
h&ms la a s®ltttio.a of 2^,,3 g* {0.»1 atoia) of sodlmw In 50 ml, 
©:f ethaaol, tef whloh ttii# a e&pioii6,: wMt© precipitate had 
foratd, Aft-#r reae^ing %h^ etlimaoi at 40«wf0® mder reduced 
preesure^ thm sesidiie *as t^#n mp in 50 «l» ©f wateir, fil-
teirei,, mA acsiiified with 4,4 si. (0,05 nol#) of conee^trated 
liydr<s©lil©iri-© sold, aad tli«i witti «e@tio m#id wtll & slight 
exoesg was prtstitf, #Mt© pre lipitate was filtered off., 
Ari^ t aad ^eeyfatalllsei. fmm glacial asetle seid as fiae,* 
wl3.it© Ofystals malting with 4soo»posi%i9a at S96®**398« Wi-
©lisiiged "by etfstslligation. m» yield ws« 3.9 g. 
{38fl). 
Att&l. 8al#t., fot GglyOIgSs E* 10.4?^., 
F©»Qil I, t0*42#» 
SSfi: leoniootinate 
Isonicotinic acid mmm pmp&ma hj mmlnimg 300 g» (3.15 
aol€ ©f «P<-piGolin© (t-eehftieal ^ad#) ia 3 1,. of wat« with a 
!©©• .gnd P©w«ll,, £• to, Ofa@:ii« See.. 146S (1945)., 
2CKI, 11«©.*» iftslQW, and Istts#*, HM*# (1945)., 
138. 
t-eta.1 sf 88-0 'g* C4,,;S0 o«les) #f potassitM p#2a»agaiiat# -addefi 
In, th«© pQTtlmM (tb© remetlea %mm to !>©©#»« vl^Xm%}» A 
yteM of 1.5§ g, #f a#i€ m© ©Mained fsoa the 
oea©@at?::ra%#d ant ©airefally aciaifi«€ filtrate, 
Oae hmdred aafi fmtf Cl»l4 »©le) is^ale^tlmie 
sold .sw.sp«ni.#i is si, &t absolute mMmml was oqo1#€ t® 
0* -^il# ^sabfttQas hycrore chloride was ^Ifeled ta with etl*-
xiag aattl t&# aixt-af# wat isatiirated C"lw0 tm thme h&me). 
th@ii with bfdmgeA ©bl©rid« still feeing Bl&wlf passed Im, ii 
was mtlwmed m-til all the solid dissolv«d,« fhe ©xsess 
&%h.mQl wss jfgsovsd w^®!- p3f«#8W]e% and mlM mkm 
diieolved im oool#d ia ie©#. and tx©at®d with aa #so@ga 
•of fiatuxated TOiim <sa^la'©aa$© •soltttioa. After filtmtugp th# 
%@tm w&B fxtraoted vith ether, Oa tvap©mtj,.©ii of %ti# etii#^, 
%h& residue mm distilled giviaf lib.5 g., C81»4f^),, wltli ,ii© 
f«ar©rm^. ef elear, oQlmlmn mBtm teliiag at lCIS'^108®/ie-i^lf 
199 
aa» Wf fieM hf the setter ©f Gaaps.) 
Ithyl Igg^aMotiawl&eat&le 
A suspeasiom of 0..fS a®le #f aiiliyi3?<ja«, al©®feoi»fre# 
s»tiiM ethoxiie *»a prepared, to #iO si* ©f feeai^at freo 
molar a«omte ab#'6lut® mtb&ml and go€i:iw sasd, 
A aiEtttr® ®f S8 g, Cl*0 aol#) ©f -saliftroms ©tlijl acatst# 
aad f5«,S g, CO»i sol.«) of atbyl Isdaieotiaste was slowl-y rm 
iat# the stirred .and rtfluxing. .sttspeagloii, of sodlmt #ttexit®,. 
fh» b«sttag was eoatiaMfed oif®riilglit,», A mhllBf yellow suspea-
et©a resultet. Aft#* r«»oirl.:Bg tli# feeiii#a@ m a stmm 'featli,. 
tti# r@gi4tt® wm tmkea %& 60' »1, of glmiAl a©@tl<s mcM in 
swets.1 hwad^M »I,. ef WM%m mA tbea gti-akftii with m ©xees® 
@f potsseiw •e«teaate, fb# m.tm wm e-il noted with etfeeie, 
dri®d, aat dl,gtill#€.» la m salids mmlvmt, S6.4 g» 
if4.^2$) of pieedmet bi>4ll.ag a% 13.8®*M0®/0.,,4-»0.,5 oa, was eol-
It solidifiet t® hard# wfeit® -ftrfttals, whish w©!*# 
fr©ia SOfI ethaaol a#lliag at SS^-^SS^., 
300 
S4% ia BSfs fl#M, ft ilffei-gat te©lmlQae*| 
jo (c^^PyridvX) •"S-'thiouracll 
fG 4.6 g, 10,3 mm) ©f sdttws. ia 100 ml« of abssiml© 
#tBsaol, 10*S g, CO*M aol,t) ©f -tftisttrsa aat lf,.9 g, C0,1 
»o3.#) ©f ©tliyl 480alootlnoylr?cetats wtj^© aMtd, After reflux-
lag f©t itettrg, the solTsat wm ?#»©*#€ mniex r©ii«s«4 
pt&mmuTB tmm %%^ whlofe tras takea up "in 100 al. 
©f fllteret,- and wttli 8 al, of e©-ii'oent3?atei 
fefdrochlorle aei<l and' them with soetle aoid la slight exee-es., 
Slace tlie filtei-ed sat 4ri©fi producst wm. &l%hm iasolttljle m 
©Blf gXtgltlf solttfel# In glacial settle aelA# 
mwMtQl:, aatXiBs, pyridine, <iiiis»Miii% tyl-gj-tetyl phoip^hate 
aaa all eo*.oa sol-rents.^, tt was pwlf4«a hf diS8©l¥iag It in 
ftllalt, filtertng,^ ,TO|>r«eipttatiBg wltb aoli., aai 
wmhxu^ with. Ibe soa^omad deesapotes ea» 35S®-3SS®. 
TieM, 10..3 g, |4,9,,?#|, 
teal, OalM,. for C^jH^Olg'Ss S, IS.S#, 
Feimdi S, IS.fS^, 
Ethyl. ^AttigQy3.&o«ta.t« 
ms prepareA ly i.ise@lviiig S.2 g« (0.4 mttm) of 
godiuo ia SSO «1» ©f liquid t*#ata oontalnlng a soall mmnt 
1 g*) of sBbf^yoas ©biorlt®. 'Mim tha esdiwa had 
all res'i3t€% as by <ilB«p|)#:s.ranGe &f the him mlm 
aa.4 gtttosttta©# of the gray gtt8:p«asloa ©f sMaaid©, 30 g« {0»2 
o6l:@) of ^fflittloxyacetophenoriG dieB&lve^ in 100 ®1» of dry 
stber wm- mMM employinfr vigoroua stirttag., file ©xeees a»-
aoata was temwM m tkm Btmm bath, r@plaoiag it with et-iiax 
as it e¥Ep©#ated. wkm the ©theaf .atert#€ t-o reflm, 4.?«3 g« 
Co ,4 isole) of pum ethyl ccvrbonate was s<ldei.. The euspeasloa 
tiira#d slsest i«©cllat#ly fmm hlmk t« a light .g^ &f o&laTt 
Aitmv BtimiMig aM rafluxing tm five hemSf a s#»i*«e0lli aass 
r#swlt«<i» itilsli was je««v#t sii# hf^mlfzeA with 30 ».!• of 
glasial aeettc moid in 500 §• #.f te®, fti® etheip Isyef wm 
i-»oire€ aad tli© aqueous iBfm tE%sset«d wltb wre ether« 
Aft#ip dryiag th® mmhluiiA #xtmete asteyti-oas potassiita 
esfl^oiiat## tti@ ©thei was ©vapoirateci, ajit tb« was- dis­
tilled with «©asM«ifabl@ d.««o^oellloa gtirlag 11.9 g.». (SS^S#) 
of ©lear, Tiscso^s, 8traw*»-eolo3?©d oil at 1S5®-»IS8®/0.S»0*? »»• 
BOl (lep-oytefts •boiling poiat ISO^-l^^/lt-lS riM* wltti €©«fOii^ 
pmition,:, .prepared %f .aastli#? a#tto€,,| 
201. falil sad Silb#jr8welg,. Still, .see* ei>:l», /1./ll^, 3f C1912:), 
sinm tM pmfimmtim ©f tbls ©star by tte atooT© method 
has ao't hem i^ wprntm^ p its iAeatltf was «S'tabllgIi'e4 
Iby irsflmxliig 0»S g* m^b «f the 08%m and iiydx-oxylanioe 'hydro-
•ehl©xi.dg ia e-ihs •* 1. liOftg# •slea<l«r, W'tiit© a-e^ciles of 
o«tliQxy|j|ieayl)iims20l©a^S wara obtained a«ltlng at 140^-141® 
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oae ©rystellisatidii .ffsti ethanol. (l«poxtecii 143®*) 
6**ethoxyphenyl)~3»»thloura.cl 1 
Im. %be pmrnmiam of 0,1 »ole ©f eociiua €iss©i¥ed la 50 »il.» 
©t absolute 0%bmmX, 5,3 g.. C0,0? Mie) of tbiotjs'ea and 10.5 g» 
Co:»0473 ael®J ©f efiifi ^a.als0ylaeiitat® wer# e^afieased by 
fl«xlag f©3r tweive li#iiifs,» ' A »Mte py&elpitat® tQximd after 
seteml teotti-®,. _fli.e soif-eiil *a® feaovM mi#? r®tm<3i@d presswe, 
aad the mmMm me dls&©l.ir#t l», O'l,* ©f water aad filtered. 
Om scldifyiag tli# filtrate wltii 4,4 ai. (0,05 itole) #f ©0:Qeefi«" 
tyated lijdxochlorte aeid and tli®a witii aoettc aeid In sltgM 
«xe©sa,. E preeipitatt fe:r«@4t «a filteraci off, dried 
aad «felalMg#d fjpoa glaeial aoecic seii to a eonstaal o#lt» 
iag points Q'Smprnt, gmmisk crystals# .S.*4 g, (31#)w^i-e 
obtained sottmMg at .386® and aelting witb a@ooapo8ltion st 
388«-289®. 
iAltQ.X». Gslcd,.# fox • Gj^j^Hj^QOgHgS* Xl».84f{."!|,. 
.. - FouMi 1# lE.lOfj. 
30E. Wafel, Gowpt. mM'p JJtp CX90«) . 
ItliylL C ^ thl en?X) xoprop tonat e 
g-AeetotkieE&ae wias pfepsjeed fmm Qmmmmlal thlophmm-
(S©©oay-fa^eini«, Oil 0o«paay| and imnhly dlgtil3.«t aoetyl ehlo^ 
ride asiag staiiiil0 oisloi'ld# m tli# ©ondenRin,';; agent a^ofdlag 
PA-Jf 
%& the of Sta4iiit«ff aal fb# yield was ' 
S04 A©Qor<li»g t© tlie procedure of h&wim aiid lauss^' 
2-.ac©totlil#a©a0 w&s eajrbetli^xflsted ia tli» pr®eea©# of s©daaid«. 
fQ 0»4 »c»l@ ©f s^damide ia S50 »1, of liq-wld mmnln,^ 2S,S5 g, 
(0.»3 »ol®) ©f 2-&eetothlenone iii lOo «1» of was 
aMeA.. After reaevtrig the .saeoaia ©a %M st#s« batl., 4f,3 g, 
•(0,4 ?Kol6) Qf mThQm.%% wm adi^d, and th© wixtiar# was 
3f@fliiixed for tw© feowa, fhexk the f©ft0tl©» pyodnot was hyd^o-
lyied with le® and mmtlu molA, with an rnxoms of 
8©dii® hlQmhQmtmt and ©xtraoted wttl Bthmm Mtm ®irapQ3?a~ 
tioa of the etbex, S3*3 g. CB#£) of Tis^ousp ©lly #ste? cilstll-
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Hag at i21®-»li3®/0#.4^»g usi* wm ©btaiiied, (Repo'i'tsti' 
48f fi#M bslliag at ISO^-ISS^/S ttia,) 
&<» fofc^fhlgayl.) 
After teflnxiag a solmtiQii ©f 2,3 g, (O.i atoa) of -sMltta, 
5«3 g» (0»0f fflole) Qf tliloi«r®a# and 9,9 g, (O,.0i ffi©!®) of atliyX 
p-C3-tlii«tt3r3>'p»OK9ptopl©aat® la 50 al. mi' sMmlvAe for 
203* Sta4.Bil£0ff aai iS.** §h 3341 (192S), 
3.04, aaft £• Qhen. 5oo>^ S6. If69 (1944), 
133* 
t h &  m m m b  ©tha»ol w m  removed mder arediie®# 
py-eiatira iwrn the wMte prmoipltat# *hl<jb fosaed. fto,e f^sldtte 
was dl08ql¥ed' la 50 al, of wa%«y, filte-rtad, aai eair@fiilly 
aeiiiflm, first with 4,4 ml, ©f •©onceiitmtm hrdsoehl©#!© 
melt aii€ ttiea »itli aeatie acid la mmss,, t© pireclpltate tb© 
product, Aitm r»orystallS2lag th# dry p.re<slpltate twiee fi-s® 
gl&olal aeetin acid, S-»-E g, (39..5-^) Msatifttl, tan amMm 
was a©.oi»et, 4mmpQSimg at 39'3®»Bm% mxikeb&mg^d hy frnther 
.Ami, O&IM. ^ox CgS^OIgSgl I,. 13^3^. 
I, IS^S#, 
3- (^Ki tirolaengylffleroapto) •*4*>hyd2roxy»6*»gt8 thylpyy imMine 
A 0msp#iisios ©f fli© salt #f ®-a«tfeyl-2-tliiowa0tl 
wa.s prepared by 4ig®etiag f ,1. g,. CO.OS solt) In a mlmtlm &f 
1,15 g, (0.05 ate«)'«>f soaim ia 100 al* of abeolml'® etbanol 
fm two hQWtM, fbm 8»§8 g« CO .OS «ole) ©f ^^-aitrobsnzyl 
••©hlorlcl® di»80l¥ed in 100 al, of ateolmte ©tfeaasl was added,. 
mA the miMturm was f^fluxed with atiyrtsEig f©r liowis.. A 
voluminous p£@©lpltmte# ©a 0«liag,. ms qtf 
aad washed, with wst#.? matil all tk# salt wae 3?«Q¥ed 
aitrate test). Fine,. wh.lt« pewter, 13.3 g. cs9f®), ms oh^  
tainad melting «t 2BQ^»2M1'^ uaeiiangei toy cs3ry8talll,8Sti0ii. 
Another wvm Qt thm Bmts gl.se ttslag less pure «s%«r.lale. 
gs¥e 6.5 ,g. aeltiag at 23#»-323® after orystallizatlQa 
fr©» €lo3£a.a# dllmted with 5.«pr©psaol to ta^iplent ©rystsl 
•Mi-
f ©mat ion. 
tel. for S* II.56^^. 
FemAi S, -11.32vi. 
2-(^ittgophgnetltyIaeroaxjtQ)"4'»hfdio:Ky»>6»aethyIfiyi'igiatii® 
£-Fitropheaetbfl 'bromide wm prepar-ed after the oetliod of 
205 BmQtktL" by aitratlag pbeaetbyl fefosia® at -•SS® (lat^mai. 
teBtp«»tiii"e) »itli fiffliaf aitrt© acid Cd. 1..4S),, , fh# fi«l€ .of 
pare aeltimg at 66^6?®,. ,toa a 0^3 aolt arm «® 
18,,T g» Ctfll), lo att«»pt i»s mads t« wjsl up tii« seffil-Bslid 
lfejf«.produGt. 
A sf il.,6 g, (0.».0S »©le) ^iii%t©ph@a«tfay3, teM-
td# i» 100 al» of ab0#liita ©tkaa#! «»8 st refltix tea-
jpeyst-ttr'© fox 8tx k^ms with a s«spss@i©a of O-,,0E *@1© of the 
sMiWB. salt ftf ••6-«ett|'l-2-tbt©*jS'aeil ia 100 o-f atoa-olwt#, 
etlianol» •'fit w'tilte pxecipi-tste foraed wm fllt©if«d 
off,: m%skm well *itli water.,: mA esystalllzei .»w«3fal times 
fr* ffilxtair«s M ^pmpsmml md 'dl-©»as«, fhm yield ©f th® 
fla% whit# #l>%alae4 was 9 g» (62^1),. 'The er?sta.l® 
s&itm at iS.2® Slid aelt at 234®-236® with il©w clee©apQgitt©n, 
Anal. 0al©d, for % ll.OOf.. 
F©»iiai S, 
mqb, bqhm%kb.t mm*, ii,. aiea iwm}^ 
AttaapteA Pr epamtion of C£**Aminol?eagyl>«egomp t#) 
6««a8tliylpyg|ffiidias 
fm g* C0*03S s@X«| 0f 3»%j8itr©b®a2ylm«3f'©:apto)--4-by4irQxy-
S-aetbylpyxiiaidltt© siispeadet ia 300 b1., of diaxiyR® with 2-3 g,. 
of lianey nickel catalyst was 8b«k«» mdef 4 at«., prsssiar® of 
hf€mgm., fkm saowat -of ?#qtttre4 for jfgtfttetioa ©f 
tiie ttitico girot^ wm« ia nbou+' five •feotti's, Th» «ata-» 
iyst wm. tiltmeA eff aBi tii# mder redU'OM 
pressure, A haJ-it. mS. glass tdfteaiag al>ove HO-'® wm ©tetsiaad 
which'could mt b# crystallif«4. It was o^md to a mslmomBt. 
ywllm pQwieir#, -iriitd at 110® Is. memo. ov«y pli.o^pliei'iifl p@nt©x-
id©, aad ssalysed,. 
Mai, Oaleii# far ^13^3^*3®* 13*97^5. 
F^mAi S, 10.8 
Atteaipted Prep&ratioa of B» CBr»A«inoyh®Rethylme3;oapt#.)'w4*» 
ii.yiyQi:Y«»S*'a#tliflPTi'laiditie 
8ewm f* CO.»024 male) M S*(j^nitt©pli©-ii«tlifi»»soapto)— 
•|tydx0xy-0*«©tbylpytlaiiiat sttspeaded ia ISO al» of war® di#xma@ 
with 3^3 Qf n&mf aielk#!. wsi elisk«ii waAms 4 ata* of liydro-
gea, the a«o«at ©f toyd^ogea a««tttaai'|' fof jeedaetion of the 
nitro .p?o«p wa® taken ap# thm h.yd:r©geostioa e®ae@d, ?h© 
©ata.ly«t wm flltmmA fro® th© #tli@rwlS'# el.€m,r aelmtlea* fb©a 
til# 8olv®at was di®tili#d 3^ vacuo laaviag aa ©i-aage.,. wltmtsm 
aaes., iusQliJtol-e • ia «tfa«ar and #tiiait©i# wlii-eli ©-otili not he 
•©ryetalliged. It aelted ea, It was diried vam# 
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at. 110® .over plio8ph»©tts pentoxid©, grouad to % resiaoua powdLet 
sMd analyzed, 
teal. Omied,. fm S,», 
F&mai lt..l7^>, 
fi, Misoellaiieoas C^p-oaide 
2'»j|"IMtyl*4««a@th.ylpypldliie 
Im tb# &&msm Qf slafiylag thm mffrnt Qf tettfllltlii-ua' on 
p^io=oll.ne at 'vai'icJttS tesp'smtayes., 23 g,. CO*tS molm) ai 
la 'fS «1» @f mtxfdmm @tbm wm sM#€ €r©pwl.@e wltfa 
etti-sTlaf te m .s»eiwt of 0.94 .'SQlax lj»tyllltlii'» la 
&thmp wkimh mm amtatai.a«4 st -10® !..» -m. le# salt A 
•feliowlsb pi'tisipitat#. -.fei-stt, Aft@jr .©a® ma 0s®-fe.alf tio-oys of 
stlrxiag tb# aixtttjr# was earbo.aatM hj po^nyiag |©t-w.l»e tat© a 
alwry toy ice sM- €th«. After tfas it© bat empomtei* 
thi» stxtfflrt was- eitmet'S-i w't%h s&Atvm hfAmxtAm seltttim. 
Oa aoidifyiag tli.e alkalia® extract ©.aly a very saall aaomt of 
wmA gu® wmm @tet»l.a«d.. the .alkall-ias^luM# p©rt.l©a sa® .aa oil, 
which WM dried 'omw b»lt» qxI€® aoci dlatillet, &hQu% 5 g., of 
m&tmlmt, -©bviouslf tte aall adtitioa pysdwt of tt^^-atyllitfeit® 
t© ^pieolia©.., mm obtaiaM beiliag at g0©®«».302®/740 w. 'A 
Siwol®b®ff boSlimg point d®t®r«l.aatioii gaf® ^-od, i-igpjroduclfel© 
¥&l»®g mi 201®w30a®, •• 
l.,4ft8' %. O.SiS., 
-1^7-
teal, dmled,, tm »#• 9-39.. 
f«ais i, 9.50. 
tke plerstie was pf€par@i ia bolliag gi-rlag %jelgh%. 
yellow etyetals seltiag at aft©!- two ©ffttalliza-
tio»B f^oa #tijaaol, 
AAal.. Gal0t,. fm »# 
fQWadi I# 14.9^, 
•ffsating »itli at --80® f©li©w#t 
by earbQastioa of tii® reaotion mixtux-e ia tti# fefsia-
ttsm of laleiri-® • aciA eb the only i»®3.abl# pfodiwst:, l^Meatly 
BO wemtimu tost pla©@ b#tw#@a tl# fiyst tw© eoopQiiad® at tlmt 
tenpesatme, 
3» Cs6-f hleavl) *»6-aetlieyyonliiol.taa 
flit.&pta@a% 30,.S g. (QmM .a®l.«| im 100 of tjilifdrott® 
@tbe% was amtalstsd with 'Q^J «0l« Qi totttyllithlu* • ia the 
©«afentio»al appa^attts i«€#y s nitj"#gea -at«#spli«©,. 
M f* C0,S14 sals), sf §-^m&%hQXfq'ii%sml%m ia ©0 ol# of #tl4#*' 
WS0 aitted dropwlse t® tl© stirred -a-tliienyllitliiw st smcli a 
fmtB a» to aaiataia 1 gretaielt-wlilt© pireeipitat® 
fQ»e4.*, After sttrrlmg the aixtwie fm- o»# hsiiir, it was fef-
Axolysed oairefiilly «ttli 300 of watei-* 
•fhe stilts pliaie ms seps^ atet, oixe® with 25 «1, 
aitrobeiigaae t© oxidise th.# dihydroquiadllae# aad distilled., 
4 fmetieii |ait*#fe#a2ea#, aailis#,. tiil#|)l©se) was eolle«*ea 
at '90®«.10S®/18 «- fhm 26 g-,. fa fSft tmomtjl of 6-aetli@xy* 
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If. OISQWSSIOI 
mfl-eafl Mflfies aat Sulfoa#® 
ssassl 
file 4«-»inophenylsmlfonyl group lia.s b©«tt fewad t© b# on© 
©f tha aogt effective groups for conferring antttttbsrealows 
.pyopertlea ttp©» m i»m pp* fhi&mfom, t% 
appear«d t# fee #f •©oasii#mbl# iiit€f#st to axajiliie a amlm 
of saljstituted aaiao'diphenyl Btilfoaes aad Mm&mm th® affect 
M •wmlouB 8ti.bst4tm«ats on aatttmbereulott» aeti^ity. To 
tMt md a series bstli aaisodipbeayl sulfld&g aM siilfoaee 
aad related e^apoiads wem spi,|li#s-i2«d md tab»ltt©4 
lag. It Im ©f to note Is-ee 'b#l©») tiiat ta mmt oasee 
til® aslaodipbsnyl 8»lfld«s w©f« »ir@ effective thaa t&© .mil-
foaes* 
Method of fe&ting 
fhe dipheiiyl «lfl€es ast «iitlfoii#s pjrepsf-id la tbe eowrs.® 
©f th&m hmwm hem t«0t#d m 8.m toeing tested 
in vitro fm tttfeefemlQaidal aotivtty hf 0$, Q«y P, YoMajis of 
tbO' lorthwestsxa Oniversitj MeAie&l Stfaool# OfeiesgOi, Illlnoia, 
Wliil,®: tfe IT vitro actiTltf of a a®titirtJ«ar-oalotts 
^lr^lg is 0f (io-abtful sigaifieaii©# ie »mluatiEg Its posBtble 
setivitf Jjg, viy©« aoae fapiA sad ©©#iio»t«al 
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fm BQmmi.ug larg# mrnhmm of e^^ouiidi to 
ttose appa^ ®atlf »®#t litely t©  ^#f wmlme- mmt hm wmmmtrnd 
?DA 
t©, " the ©MteQirmt® aai pftstttiacoloe;l@»llf mTTmmt tmtimg 
SO? pifioe^dtts-e of Pelfeiji sad Hlmhmw^ mctaUm fas %m Meb 
teiig, tlae# satf #i:p#iise t# asiit tii jraptd.#, ^xployat^^f la-
Testigatt.oa of new mlmmem of ©oap-oimds; mtmwm,: 
tfc# m&m T&plA mimml tests bsing €e¥®loped aire not, m yet, 
feXtable ©f the trm@ la vtyg actifity of antitttb#!--
eaiovs 
fml?#g0mlooIdal Astiyity 
Tb© tetnlts of the teste for tuber-
eiBl,o©ii,ml aotiirtty ©f tiie dipheoyl sttlflie# anfi siilfones, 
wli#se psrepamtiott ka® "bftta ileaGriijeil in thie diisertstion, 
are tabula.t»d btldw. Siaee the vii-iiieiie# of the organisms 
toeiag Msed tm tfas t«®ts mtl«s fmm mm s@ri®s of cultufes 
tQ. aaotfeer, thm a«©tMal w&mm tli# aetlfity IMloea of 
tlie oompovjads b#inf %#st©fi *111 varj sls^; tfeersfore, thee© 
reealts hats ayfcltrayilf b@#ii calculatet. te a eoarsoii basis, 
4-,-4*-DiaBiiii®Aipkeafl emlfoasj^ tbe bas& toag against wbleh 
the#© ooapomdg w&m ©Cffltpareci,, baa feten aAttrajrily ma-eigned 
QM mtlvity ©f 100 f@r tfe# pittpeges of tMs tstilst 
a06. g.teea* M** H# 5®^ (1945)» 
SOf. Feltmma m»a ilftslia*.| As*. Hev. fttbeyc^.^ 5|^ 582 {1945) . 
.-^ 143^  
TAB» II 
Oip'ligafl. 
m m m  m f  •0©ajpo:UB^ 
4 * -ietiif <s»a5 
4—Kitro <6^.25 
3 * •; e t hy <6»S.5 
4 * «.l!©thyl-i-ait» <6*25 
4 •-.^Ciloi-o-4*iiStro 400 
4 •» •-» Is#ptopFl-4-ai ty© 1600 
3 *-4is tlifi-E, 4«aiBi te# <50 
4 4-^diiilti'# 2S 
2  *-le thyX-S-aatoo IB,5 
S * -iCet hy l-S-mai ao Si 
4*A»im 200 
2  *»lletbyl-4-as4B© 50 
3 • -l-'ethyl~4«»asia® 3CX> 
3 »»Metliyl-4-w®ld© 100 
4 * -Qli J.oyo*»^4-aates <35 
3 1-*2k 50 
4*-Chloro-2,4-€i,a«ia© 100 
» 
4 •••*l00propyl.-S,# 50 
<.6,as 
TABLl II (QmtlmiBd} 
Mm& oi Activity 
6.S5 
4-(2, K-BLiiethyl-i^pyrryl) 6.25 
3 * -r' e (2,5«4la@%bf 2.} 6»25 
flBI,! Ill 
iiphenfl Smifoaes 
ias# «f 'ioMpamd latirttf 
< 2S 
4 •••Iaoi>ropyl-4-iii tro <35 
.2*««»Ke thf 1-3, 4-Kliaitxo < 13.«S 
4*»Chloro-3,4^dl{iitr0 SO 
4 • •Isopropyl-S ^ 4~d.loi tr© 50 
S * «l"le t hy l«-4-aral no 2i 
€ • *4Se thy l-4~araiuo < a.,25 
4 ••-Glilo.i'©-.4*aala© 50 
4 »• ! gijp jr©p 50 
3 * -Me t!iy 1-S, 4-»diamin© 100 
i • -Chloro-B, 4«Hiiamln$ •50-
3 • -Hethyl'-#- (2,5-dlnietiiyl-l-pyjf^yl) S»25 
4 **»i!#tljy3,«4~ (S, &^i»e thy ) 
A&f attest t# pQt&% omt eosryeiatlons between th® stime-
of th© mrieias isanei'ie alkyl* chlor©:, aitro., and aatno 
fiitetitutet tlplienyl sulfide# ss^ siilfoaes dss'srlfeed ta this 
dissfti-trntioa, if say coizel.atl#a« do mtet,, is edtisi&rably 
teaiMtisapped toy tbe fact that -r^s-ttits of tubgrcmleelisl 
sr« atailabl# for less tfaam ii&lf af the ceapounds sw,lb-
la vies 6f tbe widely h«M fe«lle;f tbat the g;-aait»opli®nyi--
eytlfoayi .greiip is of omt«tan€ing yalm® la conferring -yaliiafele 
an'tit^mtoerottlotti prop-ettles mpon m ^rmg, tb@ eowparatively high 
tmtoerculooidal mctlflty of "i'^^isopropyl^-i-aitJotlplieayl Buh» 
flie (1600) m® e0«pair«d to the mtTmpmAlmg suit mm «S5) and 
the ©©rrtspoatl^ f®iii© s-ttlfoa# |50) t®,, tMe«ci,, a^rpriaiag, 
Itefortimately tht test i*>«ls©py®pyl»4»a#etflftai-aodiphenyl 
gmlfi^® 1» aot awailabl®. Rowwer, ao d#fiait# trtnd If ml" 
d®at indicating tbat the nite# gmlfites are than tb© 
©©fyespondlng ««ia© sttlfiigs, im- while in m& ease the formsr 
exhibit gr#stef activity thaA the in two eas©s th@ 
tj8a4 i-i i-evermed,. a»d ia a thifd ttiey are of eqml activity. 
In the salfaae series, %hxm of the aain© derivatiws mrm 
more aetif# tb&a. tfeeif aitio aad one h&s %he ©am© 
activity a© its aitro pyeeiasor. 
la soapaxing %b« sulfifl#® witb tb© ©ory«spoiiAtRg siil-
foaee, it is f©aad tlia.t in five eases the fomtr are smperior, 
Im %hme ease# Isfeyior,, siad ia oii® ©as# »lik@. Likewls# no 
•oorrelfttlQii is ©vldeat trie and t&e mtmB'* 
P'OMtiig 3,4—cilalt» dis^imttves of sei'l®s oox 
th« ami&m and the Qmmmpmi^t&e 4laa4aes, ?iie 2,5-#l»etliyl-
l-^pfi-xyl deiltatlves &m ail less mtivm tliaB their eoirjffts-* 
ponding aaiti© pwmwtQGTe. amespt l» ©a# .ease whem little dif-
fewiiG® exists* a»d all ef t.bM .aJ€ of low setli-itf, fh& 
4-(^r:xiio &Tm .aofe aetive %hmi the 2«aai»o or 2.|,4.» 
diaaln-o- analogs.. 
la. aoaelasioa,, it ea» be stated tliat tlie acsist €©flaite 
eo»als:ti.©.as poafslijls with the ii©a..g-«r iata .available ay® tbat 
an atiitto gTCtap pajra to th® sttlfi^je m smlfoa# liak.age is mxm 
effective-, -febaa oa@ in tlie ©jrfiio posittoa aad that mmvm&lmn 
of sa m'i»6 gToup 4o a g^ S-dtBethyl^ l-py^ ryl group Imsem 
.. Othey data toy th© sathor aad others wosfc-* 
SOS i.ag ill. thme leibGmtmim hm&s mt th&ee mmlnBlom,'" It 
smmmlf need l»@ :@«pisssiB0d tteat the tsta hm<e leeortlM Jne.tlfy 
m ©tber f#n.#rali2atloix8|i siiA that eir-ga tls.«a© two jsst oa 
rather i».#eetir® foaniatieag tasefar as the evidmo# pfese.ated 
Im thle diese^tatioa alose is rort^- fli@ tmt that tli@ 
aejority ©f the sdisliei's ©f tbts se.rl.ee of eoapomids ha¥# so»@: 
tafc@j*©uloe4dal setlvtly aa<l that soae of ttisaj feiw® algaifi-
0aatiy liigaer mtlwitf tfeaa 4,4*-€laaiii©.ilp&#«jl smlfQa# woald 
se«a to Jiistlff fmtUm inv#sttgatloa la the fisM of dlsseyl 
sulfides aad salffmea.. 
208. l»pabli®h#<i stwdi«s... 
Method® o.f Preoarmtloa 
fh® f©n«ral eehea© foiloft-M In tb© pr«paratioa of ttis 
tlpii-eai'l BTilfides aad sulfoae® deseritoed. li0Tei» ts omtlined 
below. 
a 
A]^ ', Ag may be -H or -NOg, 
Rl, Rg, or R3 may be --H, 
-OHg, -01, or -GHCCHg)^. 
Bg may be -H or -NHg, 

























c^ c^ocjj^  
s0^{ 
h preparation of tlilopbeiiol® £:r©ai axylaaiiie® throiigli 
the S-ai-yl #tky.l santiiates is a ©onsistaiitly tellable aetliod 
asmlly giving yieMs ta the • a@lgiib#rii©od ©f • Tlie £«# 
and j^0hlorotbi«jp!ieiiol8 were pr©p€ired ia yields of Wl% 
65#, and 49#,^ fespectlvely, ^ The prepamtlon of th© atw tlilo« 
pli«aol| £»i«©propylthioiAsaol was quit# e«»viBi@Btly a©oo®« 
plished by the eblsrosulfoaatleii of ©ii»eii.e fellow©^ by redyie-
ti©a ©f t-ti# 9»lfo.afl eblerld# tor gtiie aafi emlfmric aetd In. 
S 3 » S ) <  o v m m l X  j i e l a .  
OmXf thm% aaryl. feaI14es Umwimg a hslogea aO'tlvatM 
the pr@8eii©e ©f smeh group® at liiiS attr© gtottp la thely 
aad/o* ,^p#ettloiis ar« tuffiol-tatlf t©s©tl« to Temt witli s®-
thtopiieiio-xidtg f©»iiig sttlfid©# wd«jr oMl»ai*j coMltieas. 
isiiig ^-.-all rochlot©|teeiK3|1beBi«n®, ^-altaroolilo-ifoCbTOTO)-' 
fe#as©a©# and 8.,4*€iaitee€?&letol>@i«v@iie,» eoMoasei with thio-
pbenolj. ©», arid ^tfateeresol®:,^ «•, and ^•oliloyotlil.o-
pbfiiaolSji and ^ l8©propyithiopli@»ol, a seietes ii©w,,s'otottl« 
ttttet altrodtpineafl have ^«ga prepaired,. g-tSiti*©-
chlQW'h'mm-m ttsmilf ye<|tii»8 &o« -otae-liaif to on® .feour fm 
eoapXet© teaeti'Oa wltb the sMIum tbtepfeerie^tiie la tooiliag 
etbaaol, 4-ait.TOa.lil.o^olj©jag©a® abeat three lioara,. snd 
2,4»dliiltioebl«3C0l3#a®«ae ye<ml-s#s ao »or# tban flfteea simtea. 
In %bm last ea«©» aoif® p^-oloag«4 jreflujciag oft«ii .ree-ults la 
tlie fo,i®stt©a #f s very weli poorer product,. F#? lustaseeir 
4^»tfeioe-r€8oi reaetiag at milum t^peratw?®® fojr thirty ffli-n?-
n%m with B|,4-dialti'©elilor®l>m8«a© ©aly tar, wber#as, 
wli#a tti« 2^«setaBt8 Jwst heated t# .rtfliix Im ethaaolio 
s.ol.ttti0a- asd eoolai# a 64,5fl yleM 0f 3*-»@tlifl»2,4»diattr®-» 
ehlotal3€fiis#ae wm •#totalned. 
Tirxy reduotloii predast® ©f tiie aitrohaldbeazenes ©amseA 
lay the mdMOiug -mtimi ••©£ tb« slkalla® tblopfeea©! always t#iii. 
t© tmmj. th® a®omt is msmlly saall irsrytiig so'»e«liat 
tmm -mm «i>»pstnid t© amotliej lii a x-mfbtr mp^edi-otatol# rnmnm* 
wms tfe« aest tyoTibleson# ia this fespeet and th@ 
0hl<tmtMQphnml& %hm least m* All of th# ait^odlpheayl 
sultMm &m eoii'feBieatly e)rf«lalli2e€ fr©a ethaaol or ii®tli-» 
a»ol,» 
fh© dipfeeafl e»lfo.ii#e w®m mil prepared 4a w%Tf gmd yleWs 
toy oxidising ttm aitro sulfides with m mxmsB «f 30,t hydrogta 
peiroxide J.» gl&elal ae#ti<j ssM ©Qliitlua at ®tesa»lJatlj t#«p&rs» 
toes, kltimugh tli© ptimnsf purpose of syntbeess was t« 
secmr© amlnoAtplieayi eulfides sii€ sulfones, tlie altro sttlfia®® 
wem ©xittsefi t© %hm a«il9ses,^ whmh wmm thmm rather 
tbatt fey following tte alttrnativ-e »mt# of first redoelng tfee 
ttitr© ®ttlfid#s, a©«tyla.tiiig oxldislag th©» to tfes 8«lfo«e% 
and fiaallf tlesoetylatiag tl3te« %©. wmmm- tbe desired proisluet, 
fli-i iatt#3? Method la*olv©a aor@ at«pt-, ftli# yields are poo fair,, 
and tli« ^eaetlda® mm Imm »l«fiii-*«iit,. Efdrngea. peirmlAm is tbe 
y©agent #f ehoic© f@r ©lidiziiig eiiificles t© siilfones. It i« 
«or$ ©oay#iiient t© «se, and its B©tio» is less drastl© sad sorgi 
seise-tlvt- t:isaii mthm ©d«B»slf m.s©d rgagmts, as pet&astwi 
p#^»&iigaaal# -miA ©tofoai# aot.i.» F^^g-iisatly, %hm nlti© sulfoaes 
»«?e ©Maiaed di*#etly followiag ©xidatloa la a very pitre. tmm 
nmmmlf mq-aittug 'i^etyetalliEai lo i at all bring the* t® 
tli^ir aaxtuwt weltliig point, thm Bi%m smltm%a wme readily 
©rystalllM^ed fr#« -dilmt# mmtim aeiA, etlmaslar or ©ttiaao-l-
b e a z e i i #  m t x t u m m .  
I'll.# Tedtteticj-o ©f &%%TQ mmpQWMAB to liy Beaiis of 
tin aat hydyoebleri© a©td sttffsrs# la ge».e:ra,I, trm tb© fre-
qummt Alffi'emltf #neomttr©<a. In llbeifatliig the aslae twom its 
eoaplftx f0r-»#€ witi ©faloidstaittioms m elil6f-©staaal© acid aad 
in sepaiatijig tJae isiiie tmm Vkm ttn-eeataiaiag resMttee fol-
lewlag the aMltloa of alkali.^ hmm&xi&m of the teai.@ney for 
©•ollotdal tuspeasldns #0atai»tiig tl.a ©0®pom4g to tmm., Ttiis 
Alfficttlty wm #iieomtsfeci la preparing scveml ©f tli© 
la this thesis» 
la the past sataXftte ftfluctlfni M sulfwr-containlng coa-
pomds iias toeem ^sg&wdM ms toprsoti ©stole !s#««mse of th^ 
poisoning ©f tba eatalyst tliat feequeatly tak#s plao®. De©» 
S09 
sad K&wmklM €#s©*ife# tli« peis^alag: Mm®f aiekel iuflag 
tl».a hydrogenatia» ©f mrteas tia the pmsmm of 
giilfcr TOopottaiB ©f mriomt •A^.^ms ©f ©-xtdatioa, lieziago 
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#t .&!» 8t»t@ tliat Imaai' iii.ek®l Is jm% ^g#iierallf meful 
for the hydrogenatleii ef smlfweoatalaiaf ©©apemds beeawse 
0f the hydrogeaoly«i« t© lifdregsa g«lfi4@ and aryl hftrociar-
boas that ogqwcb whea dlajpyl sulfides are waraed with rather 
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large aifiomts ef Raaey alekel, fhey did flnd,^ however 
that snppmt^d palladiw oatalyst me aetlv© la hydrogemttng 
aot,. • ant Kmrnmis.^ Jai* 1^. gh®ffl..» IS, ISfS (1941) 
210, i'oslago, fiarrisj, folft Hoffhiae, Isstoa, aiici Folkers#. 
jI.* Oh08 0. 3093 (194S), 
311., I '  '  ialf,. Harris, aiii F©li#rs, IMA.. 65» 1013 
e©»pomda mmm esmiltioaa., l>mt that 
%h& hydrogenoifsis of iwel-irai- hajegans iismlly aeeoaipsiiytjag 
t.tie ms® o.f pa.lladlm takes piae@,», Ob th# otlie? liaad# 
3i3 l#*.pai sftd Hamilton mpmt a eiagle Instaao# - wlieyela tbey 
rediiet ^jiltrophsnyl p««hydroxyethyl sulfltn tb©. anirs in 
f9f eriide irieM- asiag laaey ntekel eataXyst. lowever* the 
author*® expefiaiie® feas feeea thst uttrodlatyl sulfides and TOI-
fomm mn be vm€l%f wodmm^ te tb© oeri-espoMlng aalaea 4a 
excellent yieMe with sasll aisowits ©f Isaty nieJk#! eatalfSt 
at mm tempmrntmrm using l.yflfogcxi wMe? oii« te torn at»og-
plie»s -pfMsiiye, la thm mmmtmu mMm mpottmS. la tlile 
thesis, tii-« mwm&ge fi.«M hf ©stalyttc of as littl® 
-as 0,01 ii©ls t© as aa-eli as -0»25 sale w&» 7Bf after red^ystal--
lizing tbe @xtye-s@ly solubl® p^Mncts to_ a oowetaat oeltlng 
p^iat. The ©rai# fl«Ms sppear-M t® fee well nigli qmntitative. 
la oalf me mm was -difficulty «o.eowtert€ la fedttotiou (-»« 
pp» 8£-89). iwaji tiiea» ©tlie^ saajJlss ©f tb© stt»© ©#»pottsd 
w©je reduced with suc-eea®. Sine# the oompletlon -of 
oost of thie work# tw© i?#p#ir-ts have toeoome amilable wherein, 
sltrodlaryl aulfoiies iiaire been reduoed to awlaes miug Ean@j 
, , , 37,213 
nickel. 
Some of t&t altro wer® redmeed l& ethanolie 
solution \iflth tla aM bydsroofelorio aoidi bow-ever,* as aooa as 
213, Morgaa and flaailtoa, mm,., jj. 8f4 (1944). 
313.. Burton and loggsrtli* Sfaea. Sao\.. M Cl9tS), 
th# of thm^ .©atalyti# rediietioa b-®ea«« ap-
pmm%t all of tli« tedno^  thereafter in tbis way, la 
mMlttm to glTiag yi®ld©,, tfae pr®e.e.«s le qaleker,' mom 
mmuomlml.f feijuisea l#se attmitio% siid gives a •&Xeme's,, mmm 
easllf pwjrifl«d p-jroAwl witM less giclo reaotleas* 
In stfeapttag %ke pyeparattoa of t»o Siaaliio salfdaee, 
S*-.ci.iioro--2,-I'-.dlaJiiriOdipheHfl mXMm mad 4*-48opTOpylj»-3.|,.4-. 
tiattiaodip-lieiiyl smlfeae, and ©mlenlat^ ci msmit of bydrsgsn fm 
^eductloa #f the aitr# @r«mps wm SMsotiily taten ttp, tet the 
solutioni ©f tli« alftiaes wefe so labile ia the pTOseae# of ai.r 
that ao p-a:p» py&ittuts wsjpe isolated. It appear® blgfely 
able, hommwBTp %ha% fey tKerGieing clme pre^sMtloat these ©«• 
p©«ii« #©tild 'fee psepasetl tof oatalyti© *eiiMti©ii of tfe« mitee 
eoiipounds, 
The «la@iilplieayl enlfiteg a,ii<l &nltoms p:eep«.red la. tbe-
mms&- of th.es®- iMwrntigMtimm mem .all wmy soluble la etbaaol 
aai. mem »j'« BQlt^ le lo ^ eszeae^  flit mmt gftaeially »ttitftbl.e 
solvent tm oi7i*al.l.is&tioa was fomija t.s he ©tbaaol diluted 
wttli wat#y. file mtiQ .of tb,® tw© sQimuts ts o-ae- aaotfe®!- s»i. 
t#. til® aaemt Qf sola.t@. was oft-©!! a fir it leal la. 
flag eyy-stallisati^-a tbm oiling o-mt of th# l©w a«ltlBg 
aalaes, wliieli had a p«'oii«>iaii6#d taadeaey to oil out of sola-
tiQSS- containing t-o© aaeb wst#3r.» 
ttet.© S'SflatM 4e-rl,fa.tlv®s ©f S*«a.g-t.liyl»4-«aM4ao^ipbjeayl 
sulfide,, one of tfei# aos% pt©a.lstof sc^^nats in this serlee 
la mpmtm, *«# prepared t© lavestlgate th@ ©ffscts. €>f 
acylatloa ©a tli« ttttoweiol^oelial setiirtty of the mitmm.^  Th&j 
w m m  •fclia f0»;ylaj«iiio, a©«tyla®la©» siwJ UGeetd© deirivatives* 
103 
mM Fi@«ei laave pi-^paied a. series of syiBaetrlually 
aoyiatiNi .and ^ fcylaf€€ ierlmtires of 4,^4*-»cllt«ln0illpll©ayl 
sttlfone.. They fomaa that 4,t4**'l>ls(f0mylm»ia©)''il^hgayl etilfoa# 
showeii. pfonietiig'aetlvlty against m%mi »$.iaipla, aafi that It 
was leas toxi© tlisa tfe© pareat eoispottad. It was a©t t#®ted, 
agaiast tttbeyGisilo.ftig,,, 
f&# .g,.5«4iti#thyl-»l*'pf,2'iTi uerLvattv©:s were preparei frow 
a Qt the aaiaMlphenyl and smlfones. by ooii« 
demlmg %h%m witli s^eteaylaotloaa. 
lo o©tir©lsties8 are ©vlieat toetw@eii the a#ltiag points 
aa€ tbe gioss wQleoalaf ttructure @f tke 4tplidnfl sulfides ani 
gulfoaes prepafsd-# exeept th-: t ia mrerj ease tli« sulfoitei are 
hlgbey aelttag thaii tlie corresp^iiiiag sulfides-.,, as would he 
iixpeet#4» Oa© tat^resting ote««watioii was the strikingly hi,,gb 
iielting potat ©f 4*-l®©p,r©pfl-»4~sii,liic><llpieiiyl sttlfoas (154,5*^ 
155,i'«) o©^&y«d with tbe OQ-jrr©spendlog smlftd© (never Isolated 
as a SQlld) aai altso smlf&m (109®-111®) tm eoati-ast to ei«l» 
lay- reiatloastolijs -affloiig the maae dei-iTalives of other alkyl-
aad ekloiQcliplieiiyl s«ifid®8 sad gtil unei, 
file preparatloB of E.,-4*p.d.int.troph@ayl eiilfideg and sml-
foaeg ig a ocmvenleiit ffl©tb©d tm derivatigiag thlopheaols mA 
S3 
a^f^apt ifo, Tliose prepar©€ ta tfcie®# tovestigmtions ftirtbej 
ext-ead the mmhm 'knowE deriratiires a¥allable for reference 
in eli6.irsetei*4glag thiols hf thj^ nfthnd., 
B» Qulnexallaes 
general 
By im til# asst pmmlmMg aatiaalarials ctlseovered la th© 
eoiijpge'of th-e w-^Sf e-EttJisi-r# reseairehes ©ondtteted toward tbls 
eai la the last tblytf ym&m lia¥® ^eea bssieailf snhstttutBd 
altmg@a-«oat.ataiiig «®reowr» tbe "aiilfs" ^driag» 
Mave alau shoita eonsMesrafele aiitiaalaxial. activity, Oae of 
tb# »©8t qitmtlwb "fittlfs* trttga kadwn is sialfaciiiiiioxaline, 
¥m tlieee £«asona and also because rfsi-atiirely wmy few hmiG-* 
ally smfestituted ^ttiaomliaas hme l^eea de8.<i?itoeil In the oheoii-* 
eal Ittefatm-e aad mm fewer Itave toeea tsstet for antiraalarial 
activity, a mTtm of aaliiotttiaostallBes and tiielar 
isjlmtlves liaw "bteii prepared and sub-
|€otgd. t© pliataae«l.©gi#al testing. In sdditlen,. the rathei? 
high tuhBtmXmM&l setivltr s.q«# xelated types of ©obi-
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pottads, pmmpteA tli# syatbeala of 2,,3»ol8C^a«iiiioplienyli 
qttlaoxalln®, S^S-^tolslj^hFdroxfph^arljQ^iBex&li^e and 2,3-btg-
C^fcydrsx^-pbeny 1| »€--aainoc|uirioxaliao, 
214, iJupubliahed »otk l^y J. T» Idwards aad H, Clark of these 
laboratories. 
HBsfe H. 
•fbe Quiaoxalia# mmlei of the qui«©xa3.in$8 synthtslsed la 
th® mmse M tlitst- iayesti^tioiia prtpajpgd by eondeastiig 
approprlat@lf smfedtltatM @-^ikm%mim with s'^ajstitrntM ^ 
p'b©nfXeiiediaeln@« mmming to th©'follQwlag soheoes 
ployed ia these stu^le®# fot preparing l.#3.,4-t-irla®tii©b0a2sne 
by r®dii«tioi @f S,4-»€iiiltf0a4iilia^ wllli tla and' hydroehlofle 
acid#, suffers imm ail tbe usml tlsadvaatages of tla and 
faydroebldyle seM reductions. The m's^plmx fcir««d 'b.etweeii tbe 
s«iB© and 0b.l©ieogtamiou8 (io| sciis ie oft.ta to de-
mwipm^ oomplstely and a tta-eoataiiiln.f pirodmot ia %hmi ee-
emx«d|. wiiieb. ie oaly diffieultly pm-lfled by reoi'ifstalllEatioii. 
In ©.tldition,,. tbe long attcJ. fr©qii#ii,t @xpos-axe to the air en%mll©d 
in thlB prooegs la €el@t«r4oiis to the very easily oxidised, 
polfamlae, la order to otsoMtveat thme dlffiatiltlts, the 
eatalftie reduetloa of 3,-4-dliiitr©b©iiB©me ia ethane)lie eolutioa 
©var RaB,ef aiekel ©atalyst was develspeci,, fhe latter aethofi 
A • ,1# IS3 
B s Alkyl or ©alstituted 
8Xfl giromp 
fh§ method of Hiiig^ejeg# 18? ifliieli itas tli# oae fli'gt era-
-1b5-
iM mmh eowenitnt# sad less eatpenslv© thaa the 
foraer, and it yiaitts the pi-ociuet «leelr«i, la gremter ytelds 
of at l#aet ®q,ml pirlty, Froa a series of fix eatalyti© 
reduetloos tlie yields were BX'f, 86 , 93'^j> 66 , o5 , 
^espefttlfeiy. By tiie otii®]r r.ethod t!i# fields were 41)4 aad 
fl,5>- OK iiffer»«t rune. 
The siieeestfiii pTep3.ration ©f to#B20ias la g©od yields 
tepeiiAe am th© nature sf tb# saMtltaeat gmupM M the aTOnatle 
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aldehyde to'0i,ng e©iifieiis®i* m- th® piirtty ©f tfe© reaetsnti^ 
the praportion of fiatef t# ia ths s©lveftt„ aad upon 
avoidsiioe of ©oa*a©t wlfeli the In acld-fi^e® 
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aldetiyde and •eyajia,*l#-fr#@ cy.jiia© are e«s«ntisl to swces©, 
the yleMs ototataM f&ry ta tb# tt,e4oity of 40fj to 60/1 la rmuf 
oases* Often It is dtffltolt to iimwee crystallisation of tlit 
•benaoliiB. Ia tbes© resaareties oryatalllae aatsoiii was se­
cured with sQ'Se dlffiemlty (96f» putm potm&lvm eyanite was tli@ 
toeat avallabl#) la 401v and 43v* ylelfii hf on© EodifioatioR of 
th@ oo'adgiiBmtt#a and tn 23-f yl.dld fey saothef,, ftom ^ -chlsto-
b^Bsaldeliyd# tlie^ ©•ofiieaastiaa »itlii potassiia ofmX&B yielded 
an oily uroduct wtil©!-! did aot fe&dlly oryatallise, 
Ftoh %'m ©xiAatton #f aaisoln t© aalstl toy B#aas of 
"3 
Fehllng* e . adlmtloa, fan Alpbaa*^'* 8©<i%ij?ed 'Oaly a 4€^ yi®M,, 
b.ut» he obt8,xn©€ a Slfj ylelii by ttsing alkslia# p«s»aisganat® 
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Tfa© a-dlket©a©8 wm@ with ^p:h@fifI®ii©di.ajBtne 
ia glacial &.c«tle aeld golmtieii wliile with l,J,4-triaalao» 
ciilifdro'olii,.Qi'iiet an aqtieoas g-elittloa was e«ploF@a ia 
tbe «ymtb€Si« ia whtch M&mtfl waa meed.,, m€. i0-6Of #t.h.aii.0l 
s#Xmttoii@ in til© syotkea©# ia wh%mh the trnwiomm beagtle were 
as@d. In all eases th© fitMs were satisfaetcsirfir altboagl* 
zeaoval of tiie y^sisotts by-productg im tli# eondeagatioas with 
l,S.,,4-t'rlaainob®ttsett# ©ften entailed two to three erystalllsa-
tioas of the preduet, 
flie 2-j 5-{ii«stliyl-l'»pfIfryl de:piTatif.es of various ketero-. 
eycli.e .lisv.t given mMemm at sii:tiaml.a.rial activity, 
fm tlils reason th# 6-*C2|S*€ia#thyl~L»pyi»rfl) derivatives of 
sQm0. of th# S*«aiasimiiio.xaliii#s w@m prepay«i toy ooMaasiag 
thm with se#t.Qnyla©©teitt.@ ia ©tbaaolic eelmtioa with glacial 
ae«tict aeid as tlie #ataljat. 
B©tli ttoe 6<»mimqmXmm&l$.mw .amt tbe- .eo]rr'@sp:oadittg 3^.5-
wei-.e pmrlfiet hf reerystft.llig.a-^ 
ti€s»ii fro» »ixt«r®s ©f to@»Keiie and ©tfeanel, Aa interesting 
ofeaervation o& thm effeet da wsleealax stmetiare on solubility 
i s  afforded toy th# 2,^3- i . iphenyl- ,  b is  C^auti ioxfpl ienf lmn& 
toiaC^e-hlor-Qpfasayll-^afflliioq-aiiiomliiies aad tbeif pyrryl 
derivative#:, Tbe laiia© eoap#wiis ar© wmiy ssluble ia etiianol 
and «mlf isod8r.ii,t@lj eolable in hem.zm% vhmmm t,hm eorretpom-
iiag pfttfl eoapomts mm alaost eeop.le.ttl.F iii»oliil>l« in liot 
ethaa©! ®m1 exeepiiiigl^ soltAle ia. .|iot b@iiieae* 
3ik.3-BlgC^aslnoi)heiiyl,qmaoxalia@) laae hmn prepared hj 
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Itito .sad o®*«©xk@r« ' hf eoadsasing 4,|^ 4*-.tla®lB©toe»2il with 
£-^pli.©ayl#tt©dt-s®lii#j bowefeir* tbe p,3P«ps3*att©a of t,4»«»4ia»i»©-
beasil lavolv^a tbe father ol#ll©at© uperatloa &t m&imlng 4,4*«-
diiilt^©to«agil to the mimobmrnzll mitkmt -ptQ^ VLQlng unduly 
large a«o:iiii-ts ©f mm mrmmpouAimg %©»io4ii« la to eis-
emveat tltli step# 4,.4*'«-<liaitroben2il waS: eondssoeed. with ,£« 
pheiiylenedlasim# tn fe» (^-nitfeplisiiflJqmiBoxalljie,, 
14f IlxEoal and Spo^rt mpmt getttag oalf restnoae protucts 
OB mtalftteslly xMmeing 
hQwewmp the mtalftic reteetioa o.f St S-blsfg^aitr.©phenyl}-
qmlaoxalifi® witb R&a#y iil©kel catalyet a,t rooa tmpexatwre 
m€er 3 ata, ©f hfdm-sm stteeeggfully yieMed th# eonpOMid, 
sotifhtj 2, 3-teis 
fh« S-aslaoqulaoxalittsg &sb all wmf stmagly fluorssoent 
whmi dlesolfed im. ©rgante ©dlTeatg even im exti-eaely dllut© 
soltttisas# 'h^tmg md by traasfflltt«d light aai yellci*lsh-grg©ii 
l>y reflectod light. 
2,3-BisCfi-feyiyoxyph-eByl)-«^a«lisofiiliioxalltte disaolve® %m 
mMs giving a bytgbt, eliexry :ee4 solution sad la tases giving 
a bfllliaiit yell©» solulloa, fiie oliaBge ts- usverslM® 
between a pfl. ©f S,.4-3,6« hmm 1% muM Brnxv-m ma m aeld-baee 
indioatoi-,,. 
Plia?aagalQgieai Agtlfltir 
ffe«se e©»p0Wis wer© tsetet against a¥lan oaiaspia, as a 
•pmtt of tb# a»%iaalarial pfograa earytei ©«t undtr tbe di2'@o-» 
ttoii of the lattoaal Bftfense leseaieh Oowitttte diifiag tU@ wax. 
118 fh« ii@%'tio€s hme b#©a 'ciiacussed toy fmlmsM, 'fli© s^sttlts 
obtained on these t#8ts mr# still s©®tslet#€» fti@f are to hn 
pufelisiied as a aon©gra.pb fey tii# Sove-maeat,. 
A 0t %hm falaoxallaes wer# XiMmiBB ©xaalned for 
tuMrcsiiloeidal setl'fltf vitro, fb# m t i v l t i m b  of thus© for 
which t&e result® at© smllable* calctilatet to tlie sait« "basis 
•fts those iii tb© pmmdtng seetioa, ar'e as fellows J 
2, S»dlaetliyl-i»8aiii@gMlB-0xsllae SOO 
3,, 3«*bisC£-«©tliox|'pli@Bf l)-6-^ (H, 5-4iaetliyl*l-|»yirrf 1)-
qminoxsltm® < B5 
33<^i phen|rl-6<» (8^^ S-dt®:etliyl*i-pyrryl)fniiiQxallne 25 • 
g ,  3 ~ b i s l - l - p y r r f  1 ) -
quinoxallne 50 
ssassl 
Omslfi®rable interest hm devtlopei tritlilii the last few 
f ®ars la t le eedieai prof esstoa la tli« treataeat ©f iiypgr-
tkyrotd dlfiturto-asees by Qli««ioal »©a»s, teong the «Qst effec­
tive imbstanees #apl,of'#a haf@ ^«e» 2-^tlilouraeil and sooe of 
318. Tolaaiij L. L., Oo«t©rsl Dtssertatloa, lewm State Oollege 
(1945)• 
its €e^ivat.i¥08. Sine© iavestl^tloas were already underway 
f©i- tb# prepamt.too t>t nitro^^u ant sulfur e«smtaiaiag eoa-
poMBds sttiOb m the basie-ally sttfestltmtei. dlphenyl sulfides and 
swlfoaes, ia wblcte the atoa is drisetly attached to m 
airoraatid ring, &»ci fii« whleb. aire altr&gen beteyo* 
eyeles^#. It s«eaed deatirsble fro® a ofaealeal stsadp^iiit t<s 
©yatbesii© a sei-ies ©f S-ttolottmetls, ia whteh a siilfw? atom 
is il^ecitly a'fctaeh#t to s aitfogen Thsse eO'i^ 
pounds would#, then, smm m a bridge between the otli« types 
a,ad s.m being I#8te4 tm aBti-feiiberoalstts as well as antithyr©i€ 
setifitf* 
liethods of iyatlio®i«' 
fhe »oBt -gmetmllf lasgfa.! »@tbod of eyatbeslzlag 
wradiis is th# ©©ii<i@asati©ii ef tbtottrea witli p-oxo esters la 
tiie pieesenee M sodi-m mtbmMe as iadl.eatM 
o - c ^ - r ^ '  /^A/ c-/?' 
S:: C + 
a/A/^ c ^ h s o c ~ o  a; A/ 
flix©-e dtff#£mt iietboda wer« eaploytd foi' th« prepajratloii 
of tbe :n#e#»safy p-»9xo esters, fhey a*e tli® alky la t ion of 
ethyl aaetoaettate with alkyl halldes In %hm pxmmm of sodium 
ethoxld#,;. th© Olaisen eondensatioa ©f esters wltii sodlMa 
eth©xlde,. and tb© earbethoxylatloa with ethyl earbenate of 
boA X q whloh had been »ad© by the aetion of gotaaide, 
?ii« reactions ar@ as f@13.owsi 
(A) ZCK gOOCilCCiOGgHg^ OUgGOGflOOOOgHg la l  
k  
laOfolis 
CB) lOOOGgHg S»(JlgC00C3% ^ HOOOieOOOglg ^ OgHgOH 
k 
(0} ROOCH3 + laMg-^/lGOGHgJJla*' + Ifi^ 
£RCoiHgJir # iaoSgSg 
By the mlki'latioa of .gMl© aeetsaeetie mtmT with Y^-diethyl-
aminopropyl efala-fidei l-4l#tli|'lAiiiao-»4«'S-fifbetlioi:fh€XeTio.ii@»5 was 
prepa2?eci, Tiiis ettey iiss 'beea pr«par«d Ijsfore, but it 
has hem iiyaroly2:«d situ t© tbe eor:r#ep©iidittg k©tooe witho.ut 
isolation, fhls tfeesis yai^oipta tli« ft:r8t isolation, so far as 
is taowE, Qf tbB puice p-ox© ester ani the d@te»ln.stion of son® 
of - its eouBtsati, l'*i'C^BiethylRffliii©pfopS'lBaroapt©)-3«»eajfbetli-^ 
«x|-peataftoii#»4 w b .b  frep r«d by aikflatiiig »od.io aeetoaoetic 
©«t«r with ^•diet.liylaffi.liiopropyl s«lfid€* 41tte\igb 
the Xattef and its pyeeafsof ale®li©l,. r-<il®t.liylaffii.nopropyl 
194 P-hfdroxyetfeifl tttlfid#, have l>e®a prsvieusly prepared, theli 
refi-aetive indicss-, isESitiee, and solecuX^f refsactl.oae have 
beeo d©te»lned aad -reportM tQT the first tias,. 
It was not p0«8ll>l© la tiie tomrse of these res«sre!ies to 
suetegsfmllf eoBi^ase tkee# tw# eomples p-axe ett«rs with 
thiowm to foxffl tli@ S-tliiOHTaotls. Only a polymerie, .gwaiay 
•Mi-
•Quite milfe© the pi-dfeabl© pyQp#3rti«e. af ©jcpeetet 
64 
thiotcacilB, m m  obtained, Andersoti et report tfe# foM^ 
%imi Q.f mlteatifl^ei by»proattet« i» aaoaat In 
preparing momm ©f %k& loager obaiE (butyl, ^-aafl* 
6*s\ibst,ltut©€ tMoiiraetls, Ummwet, im. mmf easts t^ he ftcMt 
a,m a©t high ta mmAmmimg @st©3r-a with %liicj^iir@a t© tmm 
tliloamclls, 
fh© aacl >^i^yyi€c>y.ls®states wex© pxepaxed "by tha 
Gluimm. mndmBatiou of the pyrldlnesafboxflls acM @«t@r8 sad 
©tbyl acetate, Althou^-h these f»oxo #8tere feaw hmn reported 
it?.199.800 
ti#ietofair% it was fomid p#®@lfele to p?«pa.r# tli© 
fi^st tw© df tMa tm gireatlf laprovet fields % a editable 
Kstif teat ton of. tbe Olatseo proQ#€«re Involving 
the use of beaim# as a -dlluieiit,* fli« pmp&mtiQn of tlie ,ne©©g-
mmf mdlwrn ttisdxt#« altm ia ^eazene sttspe-nsloa also ob­
viates tbe nrnmbsitf #f pmpatixig ttm%. aafeytooitis^ s©lld 
«Mt« ethoxide fm the esMsasati^ii as Is mtttallf €oae. fhe 
Isolsttoa ©f pmr© llQuli «tfeyl picolinorlaestate d©©8 not 
197 
appm^ tQ' hme to«en doa«, Wimmit report® that it eamoot 
199 be m&tsmpHsb^ f^ Bmtvm. m& Powell Isslated It as iti 
hydroGhlojM®; howeter., it was f^wit possifel© to distill tlie 
ime bas© (with little «l#ii6ap-o8itios5 aad ieolate the sltgMly 
lripi»© l.iqald,, wWela Qma b® kept fojp a e<aiisl{Sei>abl© tlti© wltb 
oalF mimt demapasltioa. 
198' 
the- ©f §&mp& ba.i town ased ,ia estes-lfy-
lag %hm pfifiitlBee-sytoxyll.5 acMs., . Saspe ir#po.X'ts yieMs «f BQ$,, 
9Q% aad 91^,,. yespeoti*©ly,. tm the o-t P-# aM iaoiatrsl 
bewevef, later vmkmm- hmwe hmti able to du-pll^at# h.i«' 
189 fields* Bmi-m and Pow#li ' #l)^taiii84 yiaMs of 61f- sf et&yl 
aioctlaste aaiS 30# , #tbyl l.s©aio©t4»%te by the method of 
Gaape,. IB tli# ^#sesreli®s fcerelii yeportsdi #tliyl aie©tliiate 
was obtained to 73^ yi@M by th# metbod of Camps» By mpMj" 
tag ©stiytflcatlon witli miiiiyixottt hjimgrnn cfelo^tde pas.sei 
iat® ategelut# «tlisaol» tsenteotinate was oonvenieiitly 
seettxed in Sl,4fl yteli, 
fto preparatioa of isaalcotinie acid toy osEliising «^pioo« 
line with potasslw peMaagaast®: was ©envenleatly codified fey 
taployltig ao^e ©oaeeatjratei «©lutioae then nm uB-mXlj Bsed. 
fb.# fate-of laeatiag, th« iresetion mm% fee cmrefttlly watclisa to 
fflodwate tha of tli-e m&ctMm, 
•^© 6-p-,, aM /i'pyrldyil^B^thtdai'aoils wem. pmpmbd 
by eosdaiislag tti© sppi'Ofjrtate p-ox© estei-a with tbi.Qttrea in 
3915, SS-il, aad SOf yieWa, irgspwtlwlf, Tfeey «e ^ery hlgft 
Mgltlag eolMs, •?li#y are quit# imaiolt&lt ia ©rganle •aolveiits, 
bmt they aire r^aJ-ilf s©l«Me tm stromg scMs aad bases. 
Botfe ethyl ^cai4s#yls«etate and ethyl .p«»(2-thieayl)-§•<-
osopr-oploaste wem by «arb#tb#xylstl«a of th© eos-
r#sp©®41ag witli Bthfl earbeaate by tli© itis# of sofepicle, 
fhiM is a muwemlmt sutthod for pmpmlng saa.ll aaouata of 
P-0XO wh0.r© ketones are available, Ithyl ^aal-
soflaeets.t0 was pxepaxeci fo^ ttie fit&% tl»e toy this aethod. 
It ttnde t# d#c©»po»g #a distilling «¥&» at low pressuy'ts, 
•6-(j>-''.etiioxypb©iifl)-2*thlowaeil aad 6Ca-thlenyl)~3* 
tbiowmeil w#re preps^Ptd In fl@M,s of 31^> sad 30,5# reepee-
tiv«ly. Both a^e high oeltiag soliia, diffiowltly salmbl# la 
or^iic @©lv©iits, ©aslly soluble ia bssee. 
Ifercapt:© d^^ivatifee ©f 6-aetliyl-3-fhioaraoil were pre­
pared ms fsllewst 
h j .  
s ~  c  c-c». 
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leitht.e^ .£-nitr0tere»ob@:a:isae aox ^aita-oljroaobeageiie were 
foaM t©' be SMffieiently activ# to uncierg© o#tliatii@sig with a 
suspeiiaion of thm sotiia salt of tbe uracil ia abBOlute etfaa-
nol, although tb©y will readily ooadease with ordinarj sodimi 
aereaptides uMmx Bmh mnditlom^ The feet tlmt the iodtma 
salt ©f 6-fflethyl«S-tliiowraoii sttat tmm tmm ita ©nolle fof®, 
wherein the siilfhfdffl gromp is ia eoapetltloii with the 
!iydr.®xy group for tlie eodlian, is tandottfetedlf a oontrit^utlng 
fsetoip. All the peseibilltles for effeetlag a eoadensatioB 
-1S5~ 
vmm aot explored, littot 2.,.4-»cilattj'©elilor©fe#a0eae,.. having an 
«v®a «9?® Mtl-re balogtai, a product was seotired; howeteir,^ Its 
lsolstl0ii ia a tmm p«re ©aoagto t© give a cmmmt ^ leaentsry 
aaaljsis was aot aoe©apllsli®4, 
7*Dl«tlifla»iiiopr©pyl eklo-jrl'ti®.., ^-iiltrotoe-iigFl ©bloylde, 
and ^nitTOpheaetlifl teomide,. all -ot wMoh are .stibstltuted 
alkyl 4a ©^ntrast to tlie sryl halidet ooii8id@r®d 
Bbmef. tsQu^ Bmm&A easily with, the sodlaa salt to 6-ffletliyl-.3-*' 
thlomraoll foraing the eo^reapondimg ffierospto derivatives, 
?ba attenpttd pfdiJ&rattoa ©f 3«C^afflia0be8^ylii©ro&pto)-
4-liy<iroxy~S-«etliylpyriiil€lme mad 2- Cjg-aainoplietttth.yliBei'captol'-
4--lifiroxy-.6-.iietliylpyj4«i€lii0 by tli® catalytie redmeti^a of 
ttolr ©oireg.poadijag aitro 0o«p©m<is over Rancy alekel eata-
lyit rgtulted in formtion of *#slaoas p©lyiaere mRt&inlng 
legs tkia thB :i'@q«ir©d aisouixt of sulfur in Uotla ease®,» The 
eorfeet aaouat Qf hydmgm. was sb«oA#d im eoaplets feduetioa 
of the uitm 'geGwps aat ttea liyd:p©g«a,sti©a eaased,. Jofeason 
aad Bailey " ygpojrt tha.% 3-et!iylfflei'«&pt©-4-,hy{ii'Qxy-S-e%liyl~ 
6-».6tliylpyslaMia© eloirly f«s©ts with sailiE® In ettoanolio 
sQlmtim fuming .2*"aaill.a#«4-.liya^^xy«.5-e%hyl-»S-.»etbylpyi-tatdliie • 
It &ppe&-T$ ptohablmp th&mfomp that th# imirad miammlkfl<» 
sercapto lascils wem timt fmme4 e» i'edi«S:tloii, but lat«ir 
polyrnerlEed foralng tli@ snlllso llftkage with adjaceat aole-
ettles to mme exteat» 
Arrang-ements have toeaa oafie to liaTO the S-tlttotimoil 
derive tive® prepared dttrlag tkme laveatifatioas tested tmt 
mutithfmM activity at tlie lattoaal I.asti.tmt# O'f Hssltb,, 
iasbingtoaji 0. 0. fbe results a?e mt yet available.. They 
aye alas toeing tssted f®ic t^toexeitiloelclal actl¥ltf ms de8Gxlt>®€ 
in & preeeding seetlon, 
D, llts'csellsjaecjag Q-o»p©mi40 
Is tlie cows® of stttifiag the effest of btttyllitlii»® oa 
«t mri©iis t#®pe?stiires.# it was obsei-vtd that no 
reaettoa toot plae@ at -SO®, OB earbonatlon of tbe xmotlon 
«txtttt© a. tt^arly qmatttativ© yleM of valerle aci^d was 
tsta«A, At ••10% thft j^-bmtylaBii addition product foraed, 
wlileli OS, hy^tolysifi mid aiM oxidatlea of tie interaeilate 
di'iydi-a eoBpo-ani yleldfti the a«* g-2»l>iityl-4-aetliylpyi'14tae,. 
whiQh wmn ©hamcteyisjed by f©»iiig Its ple.rat«» 
fbioplien® was «etftlst®d bf the action of l)mtflllt!iiuas|. 
thm tb« .ci-HilenyllitkittB f#mM was in tfeatixig 6-aetli-. 
oxfqml»olt.ii« la #tfeer, at w:&m teap®ratttres. Ifest ©f tbe 
6".ffiet!i,oxyQmltt0iiiie wms raosvefsi wieliaafed;, Mt a sisall ytelA 
of the B«w B-^-C^-ttoleaylJ-S-iittboxyfttittolias was ©t>tain#d. Its 
ptorate iras pr-#pafed ms a dei-ifattv©* 
So tm m ii kBOwa* tbe fti-st tueeessfml spplloatieri of 
the i'-aiinich ifeaetlen te a liydr#xy4ib©iiEo£mrmn was aade in 0ou-
denaiiig g-bydTOxydlfeeagofwaii,,. foraaldeliycie, and <iiffl©thyls®.liie 
t0g«tl»«x to imtA what in all pyefemtilllty I® th« 1-Cdlaethyl-
awlaowe tkyl) uraa .• 
la.tli© proesse of iavestlgating etaehopbeii 4».rimtlT6.e 
aa aatimalaflals#. a new deflvattv© 2-.C^IiydTO3rfph.@nyl)<iMlntBie 
aeld was eyatliesige^ hj tli@ I3Sb.iii!3r einetiQniiiie acid iyothesxs. 
Inasstteh m tliese empovaiAe are all. related to ao-tl¥© 
a»ti«slarial or antltttbesonlotts typ-#s,,. fchair pharsacol^gieal 
aeti¥l.tf has 'teeem eEB«la«i.* flie tubercaloeMal astifity ©f 
2»»(j^liy4#0X3r|>haayl)qml.JitBl# aeld Is oa#--foifflrtli that of 4,4*-
diaalnodipbatifl iwlfen® wlmmm 2*'Ca-tnieiifl)-6-ffletlioxyQmino-
lime ia le#s thaa oae-fdiirtli as aetlf#, l»-|Dlffl«tliyla®ln©-
iietliyl)*3-.liydr©XFdibe,nE0fia'aa Ig iaastlire a^lnst avtan aalarta 
at a qiilnlae enui^aleat of 0-,06 .^ 1© report Is available on, 
2-»^~biityl*'4«-'®ethFlpyr liia#. 
?. SlIMllRT 
l.» Qsasral reviews b&ve leea asd® ©a the efeasotbsirapF of 
aalaaria, taberoalosis (frow tli© standpoint ©f getmb-olit® antago­
nists)^ aM bfperthyyoldiSB. 
1* gi»v@yft feave toeg» aade of 111# g®aeal »#tiiods of pre-
pamtloii ©f. diaxfl aiil.ft<l«g and 8-alfo»©s, Qwinoxalinss., sM 
3., A geyits -of Bitfo-*, mine-, and g^ S^ diaethfl-l-pyrryl-
dii iieiiyl aod »mlf©iies haw# been syathesiKed and sub^ 
aitted for testing for t*ito«retilo©ldal setifltr. A new thlo-
pheaol, ^ i8op3P®pyltlii©pli©aol wat, prepared. 
4» to .Iffiproired and g#a«ira.lly applloatol# method of fedi*-
clng fittredip-lienfl sttlfide® aM «ulfoB®s has b#eB developed 
sBd exttiist'rtlF t©st@<i, 
5* Several smbstttoted S-Mtao, 6-^C2,,5»dia«tliyl-l-pyrryl), 
aaci rela-tM qmlao-iallii©s liavo iseeii syiitli.@si2ei. aod swbaitted 
for ©xaalaatioa as aatloalsi^ial and aiititiilje^eemioMS agents. 
0mm of 2,'3«bisCjB»hfdi'i>xypheay3.)»6-a«i.a©C|mtBoxaline acti 
&.S an aeli-toase i'ii4t@stor, I«pxo¥®l se-tfcods were worked out 
fof p?©parlag several of the iatemtfiiat-es, 
6, So«e S-tiiio-utfaoil derivatives h«wm beeo «yEth®8iEe4 
wbloli are being ©xaaiaed foir antithyroid aad tabereulooldal 
aeti¥ity. During tli« ©•ours© of this, votk two new esters 
*•3.68^ 
*#3?'© prepay«d, toprofed metlieds or techalqmes fm pre­
paring otfe#]ps bav® 'beea e«ploy.et» 
f., A f«w wl»©ell,8Jieoui feaire 
toaea. g'yat-h®sis#S aat tested pliarmacoIo,gt«aXly» 
8. Co«pl#te plia3P«s.eol0-gie»l wmul%B ajs aot yet afall-
ablg* ffbtle many ot th« 0©:ii3©iiii.cls fm whleli xepo^ts have beaa 
ree#lf#4 have mhQwn vairyiiig aott¥ttl#s f^oa slight t© qiiite 
appreciable, m&m of them -iiave ibow-a etttstaaiiag tharapeutio 
aetlvtly*. 
•1?C^ 
¥i. a p p m m t  
fie fslXowiag letter froa Bt, I. J* Or an# was reeel¥e<t la 
?eply to BM luiimiry i.'ega:rdlng the pxopei' aetbod of nming tli® 
pjtitfl d®rivati¥#s 9t th© minmilphrnxjl sulfides aad sulfows, 
in particuloi' thm Qm aentidftsd,. 
OOPY 
Heveaber 10., 1945 
jir, 11, Smith Broadbeat 
Iowa State Gollege 
Ames, Iowa 
Bear .B'»adl»-eiitl 
I am ifrtting in. answer to your letter of Hovember 6» 
Before doing so I have consulted i^ith Dx, LetanarA T». Gap«ll., 
who 8i)eoia.li?.es in tlit organic side M ma m@A here, 
>¥0 vj'ould. pi'efer to name this compomicl aB a deritrative of 
pyrrole, v^hloh is a nitTo^nn containing heterooyole. The nan# 
would be 3,5-ctimethyl-l-£ j2;-(j»«-tolylmercapto)i'>beny3/-pyrrol©* 
By uaing parenthenee and brackets one does away with the 
necessity of ueing primed nutabers. If it ie preferred to aaae 
the corapoitiiid as a sulfide, then the name ('•^»^^-f^i-^®thyl-l-
pyrryl)phenyl M.-tolyi Rulfide ie preferred over a name based 
on diphenyl auTfide as a parent compourid. 
Siaeerely yours, 
(Signed) 1, J. Crane 
